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With miles of WELDING to do 
=-YOU CAN’T SPARE THE WELDING CABLE 
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— another place where 
Belden Wire Goes to WAR 


More ships are coming down the ways these days, thanks 
to new and better tools and American ingenuity. Welding 
is playing a most important part in this program... and 
Belden Welding Cables have made an important contribu- 
tion. Their great flexibility makes welding operations easier 
— reduces fatigue of welders on the job. Tough Belden cable 
insulation stands up in service over hot steel plates for longer 
cable life and less time lost for replacements. 


Belden Manufacturing Company 
1633 W. Van Buren Street 
Chicago 44, Illinois 


Belden 


Photos courtesy Ingalls Shipbuild- a i e . 
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Awarded the U.S. Treas- Merit for initiating the War 
ury Speciol Citction of Bond-or-Cash Dividend Plan 





DESTRUCTION . .. made to order 


(MONG ALL the missiles man has contrived to hurl death at his 
enemies, the torpedo is unique. 

No other projectile is so complex, so carefully engineered, so “made 
to order” for destruction. Driving the deadly “warhead” is an intricate 
mass of motors, shafts, instruments—and bearings. Ball bearings— with- 
out which neither motors, shafts, nor instruments could “do their best 
work.” 

The torpedo is one more illustration of the fact that there is no 
more vital factor in the mechanized war we fight today than anti- 
friction bearings. They literally make possible the sustained action of 
our more important tools of war. 

New Departure is making bearings by the tens of millions. In fact 
New Departure has a major responsibility in the whole ball bearing 
war production program. 


3207 


THE TIME IS NOW 
Bearing application is a 
highly specialized art. 
Wisdom dictates consult- 
ing our engineers on new 
designs while yet in the 
formative stage. 


NOTHING ROLLS LIKE A BALL 


New Departure 


THE FORGED JSTEEL BEARING 


NEW DEPARTURE «+ DIVISION OF GENERAL MOTORS «© BRISTOL, CONNECTICUT 


ELECTRICAL. 
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CELANESE PLASTIC 


Keeps Out 
The Black Hand 


of 


Electro-Chemical 


Corrosion 


Electro-chemical corrosion is a built-in hazard of many 
insulating materials. Lumarith (cellulose acetate) foil 
is chemically inert to the oxidizing action of current- 
carrying copper wire and moisture. When used as an 
extra covering for coil spools, paper tubing and bobbins, 
it does not promote corrosion—brings the equivalent 
of “free air” protection to delicate electrical circuits. 
For special applications, Lumarith foil A-78 finish, 
matte-surfaced on one side, is a production time-saver 
‘for certain insulating operations. It can be slit into 
strips and wound on pancakes or kops 
without the use of tale, oil or other lubri- 
cants. The microscopic air spaces in the 
matte finish prevent sticking or packing. Be- 
cause of this absence of lubricant, handling is 
therefore easier and production can be speeded 
up. Lumarith A-78 finish has a greater elongation 
—a tremendous advantage, especially on automatic 
equipment. {| The Celanese Celluloid Corporation has 
prepared a booklet outlining the qualities of Lumarith 
for dielectrics and protective coverings. Information on 
dielectric strength, resistivity, power factors, ete. is Pr acc ao oe eae pegs “ee tel 
readily available in its pages. Write for your copy. the possibilities of Lumarith plastics are 
€ Celanese Celluloid Corporation, The First Name in a ee ee adas detec. 
é | , spool : ; 
Plastics, 180 Madison Ave., New York City 16, a division wie’ eerongth - ..< <n Aaa aianeey, wore 
of Celanese Corporation of America. — *Reg. U.S. Pat. Off. ond ‘pretcct. at; this sume: teas. 
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Many 


foil One reason why Tobe Capacitors have — Tobe is the only manufacturer 
t. 


forged to the front is their consistently furnishing this capacitor in a 
long life. But there’s anotherrea- drawn container. 
son — the successful pioneering 


The CA—355 is just instan 
work of Tobe engineers. - 20 1s Just one instance 


of Tobe engineering ingenuity in 





‘Take as an example the CA—355, 
shown below in streamlined, her- 
metically sealed drawn contain- 
er. It is being used in large quan- 
tities by the U. S. Army Signal 
Corps in front line telephones. 


SPECIFICATIONS—CA—355 


developing and perfecting new 
devices. However tough your own 
condenser problems we invite the 
opportunity for our engineers to 
help you solve them. Please get 
in touch with us. — 


Wex impregnated, wax filled capacitor 


Capacity Rating: 2.0—0.5—0.3 mfd. 
é 4 LONG-LIFE ASSURED Voltage Rating: ; 200 DC 
— For This Unique Capacitor Power Factor:..@ 1000 cycles .01 maximum 
sans Resistance :....2000 megohms per microfarad 
lilee- Dimension: 1” depth—214” length—2'y4” height 
ane Meets requirements of U. S. Army Signal Corps 


A small part in victory today—A BIG PART IN INDUSTRY TOMORROW 


ELECTRICAL 


MANUFACTURING, November 1943... 
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machines from a catalog...but... 


Square D field engineers make > issesaed mm 2s 
CSL) ee 


ny ° : 
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a hast ae ra ao eld 
Specialized machine tools with more efficient | ‘ , ‘ a i rey my ner 
electrical control are pointing the way to increased : ait ei 


war production in the face of manpower shortages. j ae ae e y 


One of the major assignments of Square D Field A by : sot ao 


ae one ee r 


Engineers is working with machine tool manufac- 

turers in designing the most practical, efficient cae 

control for such specialized equipment. ot Had UC ore eee ee 
The unusual completeness of the Square D line t ~'et “+ 4 w 


a.) 


r Pe ‘as ib 

ot er 
enables our Field Engineers to meet almost any ; i 
performance requirements. Standardized units, ee 
designed to perform many different functions, are 


all physically proportioned to make up compact, 
attractive control panels. There is no wasted space 


. 


— yet there is complete accessibility for speedy Above — Electrical control for four-way 
. horizontal drilling and tapping machine. 

inspection and maintenance. ; 

Seven motors and seven solenoids power 

the specialized machine for which this 

hands of a Square D Field Engineer. See if that isn’t control panel was designed and built 


the best way to get the results you need. 


Put your next electrical control problem into the 


ELECTRICAL EQUIPMENT KOLLSMAN AIRCRAFT INSTRUMENTS 


SQUARE 7) COMPANY 


DETROIT MILWAUKEE LOS ANGELES 





Since 1906 .. . the Navy “E” symbolizes 
excellency of attainments and is awarded 
to ships and enlisted personnel. .. . Today 
it symbolizes the combined recognition of 
the Army and Navy and is given to organ- 
izations and personnel as an approval of 
their co-operative efforts in the manufac- 
ture of war materiel. The added star 
denotes continued approval and a perpet- 
vation of this award. 


We proudly acknowledge our having 
received these awards and sincerely ap- 


© . . e > bs isi d 
preciate this opportunity of again serving ae medians ae 


our country. trolling factors in attaining 
the utmost fire power and 
efficiency of many different 
types of the guns used by 
our armed forces. 


ESTABLISHED 1888 D.O. JAMES MANUFACTURING CO. 


Over 55 Years Making All Types ‘ 
of Dears and Gout Raducees 1140 W. Monroe Street + Chicago, U.S. 4 
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POSTWAR 
Product 


STANDARD 


STUCh SIZES 


@ Designers of products for postwar sales have 
an excellent opportunity now to discard out- 
dated methods and materials and to make full use 
of new ideas. A step in the right direction is the 
use of standard stock sizes in place of specials. 


























Sleeve type bearings are a good example. 
Very often a slight change in dimensions .. . 
perhaps 1-32 of an inch added to the length... 
will enable a manufacturer to secure his require- 
ments right off the shelf. This saves considerable 
time, eliminates the need for special patterns 
and tools, and provides easy replacement. 















Johnson General Purpose Bronze Bearings are, 
in normal times, available in over 850 standard 
sizes. Complete stocks are carried in every 
section of the country. Delivery is simply a 
matter of hours. Cast in the alloy—S.A.E. 64— 
they deliver the utmost in performance and 
bearing life. Why not ask a Johnson Sales 
Engineer to show you how to save both time 
and money with Johnson General Purpose 
Bronze Bearings? 






















SLEEVE TYPE 
BEARINGS 


Cost Bronze Bearings 
Cast Bronze Graphited 
Sheet Bronze Bearings 
7 Sheet Bronze Graphited 
Bronze and Babbitt Bearings 
Steel and Babbitt Bearings 
Steel and Bronze Beorings 
ledaloyl 
Self-Lubricating Beorings 
Electric Motor Bearings 
Automotive Bearings 
Bronze Bors 
Bronze Castings 


~ JOHNSON @™® BRONZE 


SLEEVE 


SLEEVE BEARING |e ttarine HEADQUARTERS 


Ia eee 


570 S. MILL STREET Wig NEW CASTLE, PA. 
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Specify ... 
JOHNSON 
GENERAL PURPOSE 
BEARINGS 
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ALCOA 


Ta) Finis for aluminum 


may relieve production bottlenecks 


4 
a7 


Alcoa-research developed the Alrok* 
finish for use on aluminum surfaces that 
are to be painted. It has proved com- 
pletely adequate for many parts. It is 
quite possible that this chemically-ap- 
plied finish can be satisfactorily sub- 
stituted in many places where the more 
expensive, time-consuming electrolytic 
finishes are now specified. 

Note the savings possible where the 
Alrok finish is employed: In one plant, 
two men finish 800 pounds of small parts 
per hour by the Alrok process, and 100% 


inspection is not necessary. It takes 


*Patented process 
REG. T. M. 


eight men to finish the same quantity of 
parts by the electrolytic process. 

Bear in mind that, for the use made of 
these parts, both jobs are equally ac- 
ceptable. Only one fourth the number of 
men, and no electrical generators, are 
required for the latter finishing job. The 
\lrok finish certainly deserves considera- 
tion for many parts on which the electro- 
lytic finish is now specified. 

There’s an approved Government 
specification covering the Alrok finish for 
certain purposes. ALUMINUM COMPANY OF 


America, 2179 Gulf Bldg., Pittsburgh, Pa. 


ALUMINUM 
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RAYTHEON 


VOLTAGE 


_ 


STABILIZERS lites 


aN 


ENDBELL MODEL 


_sistes= TO t+ ONE HALF PERCENT 


With today's heavy demands for power, line voltages are constantly 
fluctuating thus impairing the performance of much precision and 
manufacturing equipment. A Raytheon Voltage Stabilizer incorp- 
orated into such equipment will control output voltage to plus 
or minus 13% over wide fluctuating voltage limits. Here’s what 
Raytheon will do for you. 


Stabilize varying AC input voltage to + 14%... Quickly stabilize 


any load within their ratings... Input voltage is stabilized within 2 
cycles, variations cannot be observed on an ordinary volt meter... 
Stabilizes over wide AC voltage limits, 95 to 135 volts... Entirely 
automatic operation, connect it and forget it. 


New Bulletin DL48-537 is free. Write for your copy. 


a 
RAYTHEON MANUFACTURING 


¢ i 4 190 WILLOW ST., WALTHAM, MASS. 
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To the soldier in battle, today is too big . . 


with sights trained 
on today So too intense for thought of tomorrow 
Survive today ... Win today . . . these are his 


plans. Here at Guardian, production and 


engineering efforts are devoted exclusively 
to building equipment he needs . . . today. 


“ ae . With sights trained on the immediate need 
for battle equipment, we also feel an obliga- 


tion to lay plans for the future. 

You probably have similar plans. If your 
post-war products include the use of relays, 
we shall be glad to discuss designs and 


specifications with you. 


GUARDIAN « ELECTRIC 


1627 W WALNUT STREET, 


Cr 


FOR WAR-FOR PEACE- eo BY GUARDIAN 


November 1943 
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SERIES 345 RADIO RELAY 


A general purpose radio relay designed 


for aircraft use. Contact combinations up 

to three pole, double throw. Coil resist- 
ances range from .01 ohm to 15,000 
ohms. Standard voltage: 16-32 volts D.C. 

Available with delayed release or de- 
layed attract. Weight: 6/2 oz. Also built 
for A. C. operation (Series 340). 





SERIES 165 VIBRATION RESISTANT 
Counterbalanced armature and sturdy 
construction throughout give this relayan 
‘unusual resistance to vibration. Silver 
contacts are rated at 12/2 amperes in com- 
binations up to double pole, double throw. 
Rating for aircraft is 8 amperes at 24 
volts D.C. Available with ceramic insu- 


lation for HF and UHF applications. 


GUARDIAN \c) ELECTRIC 


1627-M WEST WALNUT STREET 
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A COMPLETE LINE OF RELAYS SERVING AMERICAN WAR INDUSTRY 


hy GUARDIAN 
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SERIES 195 MIDGET RELAY 


One of the smallest of all relays. Built 
for aircraft and radio applications where 
space and weight are at a premium. 
Contact rating: 2 amps. at 24 volts D.C. 
Switch capacity up to double pole, dou- 
ble throw. 
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BULLET, 
N 
0-F—112 


for q Quick reference 
to Standard relay types 

Describes 17 - | 
Models fo, war 
Post- 


ape 
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and 
we “PPplications. 

Write for it today 


CHICAGO, ILLINOIS 
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CONSTANT VOLTAGE 


BUC LLL 


wan. sts 


‘ eas 


i 


TEMP 


\\ HEN EACH SMALL PART. as it comes from the 


machine—each finished artitvle. as it comes from 
the assembly line—varies not at all from the 
others. the problems of QUALITY production have 
been solved, and QUANTITY production presents 
small difficulty. 


. 

Modern electrically operated manufacturing 
equipment 4s expertly designed to produce with 
absolute exactness. That's the miracle behind to- 
day's output. Bu‘, the mechanical perfection of 
each individual unit must be matched by an un- 
failing. unvarving power supply. kivery unit. 
however small. must be responsible for its own 
security. That is why SOLA Constant Voltage 
‘Transformers are widely used to provide protec- 
tion against damaging voltage variation. 

Where this control is lacking, electrically oper- 
ated or controlled equipment is highly vulnerable 
to voltage fluctuations. Devices designed to 
operate at rated voltages react differently to 


Constant 


o_o 


sed 


drops or increases in voltage. ‘Vbhen uniform accu- 
racy and synchronization of the production line 
no longer exists. Precision work becomes im- 
possible. Rejects increase in number. 

SOLA “Cs” protect equipment and instru- 
ments, absorbing voltage sags and surges up to 
30% and deliver an unchanging. specific voltage 
regardless of input variations from over-loaded 
supply lines. 

Automatic and instantaneous in action, SOLA 
“CVs” allow no jolts or sags to slip through. 
‘They are made with the same modern exactitude 
as the most intricate equipment. Immediately 
available in standard units. capacities from LO 
VA to 15 KVA. SOLA Constant Voltage Trans- 


formers can also be built to your specification. 


Note to Industrial Executives: | here there is a prob- 
lem involving voltage control, no matter what its nature, 


SOLA “CV Transformers can help solve it. Ask for bul- 
letin BCV- iA 


Transformers for: Constant Voltage * Cold Cathode Lighting * Mercury Lamps « Series Lighting * Fluorescent Lighting * X-Ray Equipment « Luminous Tube Signs 
Oil Burner Ignition * Radio » Power + Controls * Signal Systems * Door Bells and Chimes * etc. SOLA ELECTRIC CO., 2525 Clybourn Ave., Chicago, Ill. 
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EMEMBER 
YOUR FIRST 
| DESIGN JOB? 


Shortly after the turn of the century, Varnished Fabrics became 
a vital factor in controlling the current that was harnessing 
electric power to the wheels of industry. For it was then that 
the Irvington Varnish & Insulator Company, a pioneer in the 
field of electrical insulation, began its career by developing an 
improved yellow varnished cambric and perfecting the manu- 
facture of black varnished cambric. Later, as the need became 
evident, Irvington also developed and first introduced seamless 
bias cut tape. 

Today, with a line embracing a wide range of electrical insu- 
lation requirements, we still regard Varnished Cambric and 
Tape as our “first job” and steadfastly maintain the standards 
which earned their early success. From its founding 38 years 
ago, ON an unswerving policy of high quality and rigidly con- 
trolled production methods, the name “Irvington’” still signifies 
outstanding electrical insulation. 

If you do not already use the dependable products manufac- 
tured by Irvington, send for latest literature on any of those 
listed at the right. Or, if specific information is needed on any 
unusual problems, our engineers are always ready to assist you. 
Write Dept. 56 


IRVINGTON 
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Chances are you do and will never forget that 
first contribution you made to a new and grow- 
ing industry. That’s the way we feel about our 
“first job”, too—Varnished Cambric and Tape. 


Varnished Paper 
Varnished Tubing 
Varnished Nylon 
Varnished Rayon 


Varnished Canvas & Duck 
Varnished Fiberglas 
Insulating Varnishes 
Extruded Plastic Tubing 
Varnished Slot Insulation 


IRVINGTON VARNISH & INSULATOR CO. 


Irvington, New Jersey, U.S. A. 
Plants at Irvington, New Jersey, and Hamilton, Ontario, Canada 
Representatives in 20 Principal Cities 
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Not long ago in an east coast shipyard, two spanking 
new aircraft carriers chafed at their hawsers—waited 
for sea duty. But they couldn't sail for they lacked 
the motors to power ventilators on warm-up decks. 
They might as well have been ships without rudders, 
for men can’t live in the poisonous fumes spewed 
from the exhausts of planes preparing for flight. 


A hurried check disclosed that unavoidable delays 


would prevent delivery of the vital motors earlier 


than 28 weeks. Those carriers couldn’t wait that 
long. A high ranking Navy officer reached for a 
phone and wires hummed between the yards and 
our Cincinnati offices. 


The 


1626 VINE ST. 


Not 28 weeks, but 28 days later, the needed 
motors—MARKED RUSH— were on their way.. 
We at Wesche don’t claim that we are the only 
motor manufacturers who could do a rush job. We 
are proud, though, that we came through when we 
were called on. 


“Coming through when we're called on”’ is a habit 
with us at Wesche. We're not taking any more 
orders now, priorities or no, but the story of the 
aircraft carriers, an authentic case history from our 
files, demonstrates the type of service that will be at 
your beck and call when the war is won. 


B. A. WESCHE ELECTRIC CO. 


CINCINNATI, OHIO 


LOLOL OTE ATOM G I IE! LOTR a 


. ELECTRICAL MANUFACTURING, November 1943 





a 


4 


LOCK 


WASHERS 


THE WASHER THAT HAS THE EDGE 


Listed on Government Ordnance Standard Prints BEAX 1-2-3-4-7-8 
Shown on- AN936 (Army-Navy Aeronautical Standard) 


00806 


PROMPT DELIVERY ON MOST SIZES 


ELECTRICAL 


A _ 
LOCKING SECURITY:: 


te ve %& Here’s an X-ray view of an 
EverLOCK Washer at work. Its twenty 
wide chisel edges—forced into both the 
nut and the work by powerful spring 
tension—provide locking security that 
defies vibration, strain, expansion or 
contraction. This powerful flexing action 
on the full width of biting chisel edges is 
available only in EverLOCK Washers. 

EverLOCK Washers are as econom- 
ical to use as they are dependable in use. 
A half turn, or less, locks them securely. 
This permits important savings in assem- 
bly time... guards against stretching of 
bolts and screws and the distortion of 
threaded parts. 


Wire, phone or mail your orders today. 
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ARTZYBASHEFF 


Enlarged repri 


Wire that packs a Wallop 


100 mile-an-hour fizhting planes deliy er their ““ 


wallop” 


> 


out 


the 


in or 3 seconds . bombers stretch theirs 
through an all-important 40-second run over 
target. These seconds .. . for fighter or bomber... 
call for pericct coordination of ev ery mec hanical and 


human detail. 


Almost ev ery integral part ofa fighter or a bomber 
° the dependable WISSC( ) kind ! Some 


ol the wire we make goes into the instruments In the 


form of import int springs. Other wire p od 


calls for wire.. 


ucts go 


into guns, elec trical switches, motor springs, Magne- 


tos, landing scar, control Mcc hanism, bomb racks eae 
and even into the bombs themselves. 

Back of the skill 
acquired in 122 years of research, discovery and 
.. the things which have made WISSCO 


one of the world’s leading specialists in wire. 


every inch of this wire is all 


pioneering . 

If you have a wire need for war .. . of any type, 
ize, temper, or analy SIS . put it up to experts. 
Wickwire Spencer Steel Company, 500 Fifth Avenue, 
New York 18, N. Y.: Buffalo, Chicago, Detroit, 


Philadelphia, San Francisco, Worcester. 


SEND YOUR WIRE QUESTIONS TO WICKWIRE SPENCER 


if 


BY WICKWIRE 
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HEAT-SEASONED MOTOR CASTINGS 


to forever insure accuracy of fit 
and stability of power 


N ELECTRIC motors one of the principle 
ises of bearing destruction, electrical 
sses and vibration is the common failure 

wmalize castings before machining. 

t has been definitely proved that “green” 

“unseasoned” castings will change 
ipe by many thousandths of an inch 
r a period of time. As little as one 
isandth inch in distortion will set up 
structive action. This change is attri- 
ted to the presence of strains within 
metal, due to the rapid and uneven 
idification of the metal when cast 


Formerly the only way known to elimi- 


nate these strains was to allow the castings 
to ‘“weather-season” for several months or 
years before machining. But now, U. S 
Motors have introduced a positive process 
of heat-seasoning motor castings, on a 
large production basis. 

Approaching most closely to the point 
of indestructibility, U. §. Motors attain a 
new standard of accuracy in the use of 
normalized castings. All U. S. Motor cast- 
ings are now heat-seasoned before any 
machine work is per- 
formed. This process re- 


lieves strains, refines the 


( wery castine ma) 
U.S.MOTOR | 
ORMALIZED ul 


structure of its metal and tends to elimi- 
nate hard spots which would otherwis« 
cause uneven resistance to cutting tools, 
produce inaccurate work and reduce pro- 
duction efficiency 

U. S. Motor quality is enhanced, motor 
performance is improved and the life of 
the motor is substantially prolonged | 
the U. S. process of normalization. 

Importance of the normalizing proce- 
dure is recognized by 1 


many industries, 


for example, production of automotive 
engines, large telescopes and precision 
testing machinery. Yet to the best of our 


knowledge no other electric motor manu- 


facturer has developed similar means of 


processing castings to insure long 


é ety 
nseasoned 


Just as unseasoned timber will warp and distort, so will an unnormal- 


ized casting. Stresses are imposed upon the bearings; clearance between 


rotor and stator are likely to change. Normalization helps maintain orig- 


inal accuracy of dimensions. 


| 


Normalized Casting 


Unnormalized Casting 


3K Exaggerated drawing for purpose of demonstrating effect. 


STABILIZED WITH NORMALIZED CASTINGS 





UNNORMALIZED RING 


NON-STRESSED CONDITION OF NORMALIZED RING 


WHY NORMALIZED CASTINGS 
ARE SO VITALLY NECESSARY 


“HEN molten metal flows into the cold 
mold of a casting, chilling to the state of 
solidification is never uniform. The grain 
structure varies. Strains generate. Where 
the molten iron must flow through re- 
stricted passages to reach larger chambers 
the mold the temperature is reduced 
before the metal reaches its destination. 


of 
The only known way to commercially cor- 
rect the molecular structure is by normal- 
izing the castings. Normalization involves 
controlled cooling. It consists of reheating 
the casting to a temperature above the 
critical range, holding at that tempera- 


CROSS SECTION OF A MOLD BOX, SHOWING 
THIN AND THICK CASTING AREAS WHICH 
COOL UNEVENLY 
] | . | 
a certain length of time, anc 


then cooling very slowly and uniformly. 


The objective toward which U. §. Motor 
engineers point is the production and 
processing of castings with an equi-bal- 
ance grain structure; not too fine, not too 


e ] 


a “happy medium” as well as 


NO W RP—NO STRESS 


1 


the elimination of internal stresses. Hence 
we speak of U. S. Motor castings as having 
the closest approach to an equilibrium 
grain structure. To accomplish this we 
expose the castings to a heat seasoning at 
the critical temperature for granular re- 
adjustment. U. S. die-cast rotors and elec- 
trical sheet steel used in the laminations 
are also heat-treated, to add stability to 
their structure. 


DRAWING DEPICTS VARIANCE OF 
GRAIN SIZE IN DIFFERENT AREAS 
OF A CASTING 

All of this sums up to increased motor 
life. The bearings in U. S. Motors give 
longer life because there is no distortion 
set up by improperly seasoned castings. 
Bearings and rotors are kept permanently 
aligned. The air gap clearance between 
rotor and stator is constantly accurate. 
U. S. pioneered the improved appearance 
of motors by streamlining the design. 
U. S. developed Asbestos-protection to 
guard against carbonization of windings. 
Lubriflush lubrication is a late develop- 
ment in U. S. Motors. So now, in offering 
normalized castings, U. S. Motors advance 
still further in the progress of quality 
without increasing cost to the purchaser. 


isk for Bulletin, “Normalized Castings” 
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The QUALITY LINE of Power 


VARIDRIVE MOTORS .. . 
SYNCROGEAR MOTORS 
UNICLOSED MOTORS 
UNIMOUNT MOTORS .... . 
TOTALLY-ENCLOSED MOTORS 
AERO-TEST STANDS .... . 


for infinite speeds 

. for multiplied power 
Horizontal and Vertical 
Horizontal and Vertical 
for hazadous services 


. . » for aircraft servicing 


POLARIZED LIGHT PASSED THROUGH CERTA 
TRANSPARENT MATCRIALS REVEALS Tr} 
EXISTENCE AND DISTRIBUTION OF STRES 
A MODEL OF A RING WITH FOUR ARMS RAL 
ATING FROM A CENTRAL HUB IS SHOWN 
EXTREME LEFT, IN A STRESSED CONDITI« 
CORRESPONDING TO A CASTING BEFOR 
NORMALIZING. EACH COLOR FRINGE REPR 
SENTS A STATE OF STRESS WITHIN TE 
MODEL THE UNSTRESSED MODEL CORRE 
SPONDING TO A NORMALIZED CASTING 
SHOWN AT THE RIGHT. REMOVAL OF COLOR 
FRINGES INDICATE COMPLETE 
STRESS RELIEF. 


U. S. Unimount Motor 


* 
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77) | 


fa 
U.S.MOTORS 


AUTOSTART Grinders and Buffers 
U.S. ELECTRICAL MOTORS Inc. 


ATLANTIC PLANT: MILFORD, CONN. * PACIFIC PLANT: LOS ANGELES, CALIF. 
Assembly Plant: Chicago. Branches: New York, Boston, Pittsburgh, 
Philadelphia, San Francisco, Seattle. Agents in all principal cities. 
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Another Acadia Plastic — Styraloy* 


combines the low temperature flexibility of rubber 
and electrical properties approaching those of 
Polystyrene, and is ideal for numerous electrical 
applications. Full information on forms available 
to date and physical and electrical properties may 
be had on request. 
“Licensee of Dow Chemical Co. 
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Drive for magneto 
testing 







Faster and more accurate 


testing 







y increasing rate of 
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Drive for material- 
testing machine 





Increased cutting range and 
fewer gear changes 






Lathe-headstock drive 
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Greatly increased output 






Spar-mill drive 
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Drive for machine 
used to test airplane- 
propeller governors 
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T gives you speed ratios even greater than 100:1: 
This new electronic equipment makes available 
the full, wide speed range of d-c motors—on a-c power! 


Just a single dial provides this smooth, automatic, 
full-range control. A single dial—small as a radio 
volume control, and mounted in the push-button 
control station—gives complete adjustment of motor | 
speed, from zero to maximum. Thus, you can easily | 
and quickly obtain the exact speed you want, whether, | 
it be for roughing or fine finishing. 


Here Are Six OTHER Advantages: 

1. Stepless speed control 

- Constant speed under changing load 

- Smooth, fast, constant-current acceleration 

Low maintenance 

Speed can be preset before starting 
No stop for speed change 


OuUhwWn 


A Complete Drive 


Thy-mo-trol drive takes a-c power from your supply 
line and, through its d-c motor, delivers torque to 
your load over a wide range of speeds. Starts, ac- 
celerates, controls speed, stops by dynamic braking, 
and reverses the motor—all from a single, compact 
control station. 


How to Buy Thy-Mo-Trol Drive 


Standard Thy-Mo-Trol drives can be obtained in ratings 
from fractional-horsepower sizes up to 10 hp; higher ratings 
can also be provided. 


This electronic motor control makes possible improved 
machine design, performance, and operating technique. In 
order to be sure that you get the full advantage of this new 
drive, G-E engineers want to consider each application as an 
individual case. We suggest you get in touch with our local 
office, giving complete information about your machine for 
which the drive is required. General Electric, Schenectady, 
New York. 


BUY WAR BONDS 


INDUSTRIAL ELECTRONICS 


676-104-3930 


THE NEW "MEGGER™ 


INSULATION TESTER... 
a worthy addition to the famous “MEGGER?” family! 


MADE IN U.S.A. 


HAND-CRANKED 
GENERATOR 


DIRECT-READING 
OHMMETER 


SIMPLE 
RUGGED 
RELIABLE 


*Trade Mark Reg. U. S. 
Pat. Off 


With our Philadelphia factory now in full 
production, your needs for “Megger” 
Insulation Testers can soon be met. 

Our new U. S. models are of the same 
general design and are similar in every 
way to our well-known “Meg” and 
‘“Super-Meg” Insulation Testers, except 
that they are housed in plastic molded 
cases instead of aluminum. All internal 
parts are made to the same proven design 
and specifications as the “Meg” instru- 
ments,—without compromise or substitu- 
tion of materials. The cases are of high 
impact strength plastic, —one of the strong- 


est, toughest molding materials available. 
8 u 


ALWAYS 
READY FOR USE 


The entire instrument is built in our 
own plant by men and women who know 
how to make fine instruments. Our pro- 
duction is independent of the products of 
other instrument manufacturers. 

We are fully confident that you will find 
these new Insulation Testers worthy 
members of the famous “Megger”’ family, 
and we invite your orders for them. At 
present we are offering ranges up to 100 
and 1000 megohms with 500-volt genera- 
tors. We continue to supply various other 
types and ratings of “Megger”’ instruments 
as formerly. Write for new descriptive 


Bulletin 1735-“Q” 


JAMES G. BIDDLE CO. . 1211-13 arcu sTREET - PHILADELPHIA 7, PENNA. 
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Ever Ask ¥eurdalt 


“How would | benefit by 


Maybe you wouldn't. Molded plastic parts 
aren’t all things to all products by any means. 
With all their versatility there are things they 
cannot do as well as other materials. 

But they are finding new and sometimes startling 
uses every day. The tonnage of plastic materials 
for molding has inereased more than 500% in 
the last six years. 

But probably there IS an answer to the ques- 
tion, for molded plastics have very clearly defined 
characteristics. They can be dense, hard, soft, 
light, tough, brittle. dull, thick, thin, transparent, 
opaque, translucent; they can be noninflammable, 


resistant to abrasion; they can have dielectric 


properties; they can give you all the colors of 


the spectrum. 

It is likely that we can help answer your ques- 
tion. We’ve been turning out molded plastic parts 
and products by the millions of pounds and pieces, 
in thousands of different shapes and sizes, using 
dozens of different plastic materials and hundreds 


of presses of various kinds and sizes. 


ELECTRICAL MANUFACTURING, 


using MOLDED PLASTICS?” 





If you will tell us what you want molded plastics 
to do, we can probably tell you whether they are a 
good, bad or indifferent bet for your purpose. And 
we'll tell it to you STRAIGHT, too. We’ve no 
more taste for disappointments than you have. 

So—if you have ever asked yourself, “How 
would I benefit by using molded plasties?”—we'll 
be glad to answer you frankly or tell you we don’t 
know. Maybe that would help advance your 


postwar planning. 


THE 


ee 
ie le: 


NDUSTRIES 
COMPANY 


MOLDED |) PLASTICS 


Molded Plastics Division ¢ Elyria, Ohio 


Chicago: Phone Central 8431 Milwaukee: Phone Daly 4057 
Detroit: Phone Madison 2146 
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Philadelphia: Phone Camden 2215 




























































VARIABLE VOLTAGE TRANSFORMERS 
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SEND FOR BULLETINS 
149 ME - POWERSTATS 
163 ME - VOLTAGE REGULATORS 


SUPERIOR ELECTRIC COMPANY 


81 LAUREL STREET e BRISTOL, CONNECTICUT 
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How much spring 


Only two things count in any spring, —.he 
power and the distance in range of its live 
spring action. 

All of your bolted assemblies will loosen 
in a short time unless you use a spring 
washer to compensate for bolt stretch and 
for the inevitable wear and abrasion of all 
parts of the assembly. 

Though the heat treated bolt may stretch 
only a little, all other parts will loosen be- 
cause of the lapping of metal on metal, 
burrs and flares, and the pulverizing of 
paint, scale and rust. 

If you want your assemblies to stay tight 
longer you must use a big powerful spring 
washer. There is no substitute as economi- 
cal. A short range multi-toothed washer has 







Note the long range of live spring action. The nut never 
turned, but parts wore or stretched. The assembly would 
hove loosened except for the wide range of a Kantlink. 





ina spring washer? 


far less power and range of spring action. 
A fixed nut has none. And even if the nut 
never budges on its bolt, the other parts of 
almost all vibrating assemblies loosen in- 
evitably. 

Kantlinks—the big live widely expand- 
ing spring washers—keep on expanding 
and compensating for whatever wear oc- 
curs. Kantlinks hold bolted parts tight 
longer than any other device made. 

Let us send you samples,—send details 
of your application; test and compare them 
on the same job with any type of nut, or 
with any other type of washer. Kantlinks 
can't lose a real test. Try them for efficiency, 
economy and real safety. 

Write today for a descriptive folder. 


THE NATIONAL LOCK WASHER COMPANY 
NEWARK, N. J., U.S. A. 


the long-range Spring Washer 





Our Kantlink Spring Washers conform to Ordnance Standard Specification BECX 1-2-3, 


and Army-Navy Aeronautical Standard AN 935, and U. S. Navy drawing 12-Z-22. 
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20 ,cARPENTER TEMPERATURE COMPENSATOR °30° 


Typical curve showing 
‘ > Permeability of various 
In electrical devices such as tachometers, speedometers, voltage 


temperatures — 


regulators, etc., temperature compensation by the magnetic (Tests mode ot 0 
r magnetizing force 


method has become relatively easy. of 46 Oersted ) 


CARPENTER TEMPERATURE COMPENSATOR “30” is so 


made that its magnetic permeability decreases proportionally 


PERMEABILITY 


with increasing temperature, within the range of usual atmos- 
pheric temperature variation. Upon cooling, this alloy regains 
magnetic permeability at exactly the same rate. Thus, for each 
temperature there is an unchanging permeability value. 


) 

The successful use of such an alloy depends to a large 

extent upon ability to control and duplicate its temperature- 
A : cate ws ' : TEMPERATURE, Degrees F 

permeability characteristics. We have therefore established 

pioneering methods of analysis control, coupled with routine 

magnetic tests of every shipment of Carpenter Temperature 


Compensator “30” 


For cooperation in applying this iron-nickel alloy to the solu- 
tion of your design-engineering problem, take advantage of 
Carpenter’s diversified experience. Our Metallurgical Depart- 


ment can provide useful information about the various types 


of Carpenter Temperature Compensator “30”—and will gladly 


combine its experience with that of your engineering staff. 


The properties of Carpenter Temperature Compen- 


sator “30” are described in detail in our latest tech- 


nical bulletin. A noté on your company letterhead Diagrammatic view of an aircraft tachometer, show 
will start a copy on its way to you. Send for it today. ing rotating magnet (A); and shunt (B) made of 
Carpenter Temperature Compensator ‘30’. 


ELECTRICAL MANUFACTURING, November 1948 











,, Smooth to the 


“TEN MILLIONTH 





































i 
| 
| Micro Switch Hair Line Accuracy Guides 
3 " . 
1 Profilometer to Record Minute Metal Roughness 
Even though metals are finished by abrasives, milling, turn- With Micro Switch it is just a matter of naming your 
ing and grinding, the surface remains scored with a myriad requirement. There is a Micro Switch to meet it. The basic 
of tiny irregularities. The Profilometer, built by the Physi- Micro Switch requires a space of only 11/16"x 27 az 1-15 16”, 
cists Research Bureau, Ann Arbor, Michigan, measures movement differential is possible down to .0002”, and will 
these surface roughnesses to the ten millionth of an inch. operate on a force as low as 1/4 of an ounce. It is listed by 
. a . . - Jnderw ’ Laboratories with ratings of 1200 V. A. loads 
Micro Switch is the actuating heart of the hand operated ; a crs MAC i gs of 0 V. A. loads, 
~ - - V S 4 . fe 
Mototrace, here shown testing the surface of a crank shafe. rom £2) tO © ae 
The Switch was selected for its small size, precise action and Special housings with a variety of actuators are available on 
its ability to function without vibration. the basic Micro Switch. Some of these are shown on this 
a . . . : . . nage. If y have a problem of precision switching, wl 
The Micro Switch used here is a specially built, maintained I wa ie = eae OF 4 , ee . —e 
. mall sized, rugged, precise switches are required, you 
contact, reset spring plunger type that contains a specially <h id —s a o “cl " 4 ) 
ee Rae : . : sh “onsider icro Switch. 
formed, rigidly fixed spring under the Micro Switch spring a _ . 
to meet the critical requirements of this application. 
The Profilometer application calls for a very small move- Micro Switch Corporation, Freeport, Illinois 
ment for operating release and this operation must not be Branches: 43 E. Ohio St., Chicago (11) * 11 Park Place, New York City (7) 
Sales and Engineering Offices: Boston . Hartford . Los Angeles 
affected by vibration. No other switch was able to meet 
these requirements. This equipment permits measurements The trademark MICRO SWITCH is our property and identifies 
w as low as 0.1 micro inch with ease. switches made by Micro Switch Corporation 
ot 


How and For What Micro Switches Are Used: 


This illustration shows 
the use of two Micro 
Switches with spring 
type plungers to insure 
safe positioning of ma- 
terial in a punch press 
or a similar tool. 


This illustration shows 
the Micro Switch with 
a spring leaf actuctor 
serving as a break in- 
dicator as used in tex- 
tile mills or paper mills. 


SEND FOR 
THESE 
CATALOGS: 





This illustration shows a 
Micro Switch with a 
pushbutton actuctor used 
as a safety switch in a 
high tension cabinet 
door. It is a normally 
open switch in which the 
circuit is opened as the 
door is opened. 


MICRO SWITCH 


Made Only By Micro Switch Corporation Freeport, Illinois 





This shows an explosion 
The two catalogs illustrated here will give you the te ee 
complete details—Number 60 which covers Micro automatically cuts out 
the entire operation of 
: the spraying booth 
with specified switches for aircraft. when the gun is shut off. 


—_ 


Switches in general—Number 70 which deals 
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agate -A Motor 


You've never seen a motor like this new Fairbanks-Morse Motor, because 
never before have so much stamina, versatility, and protection been 
put inside of one motor housing! 


CHECK THESE POINTS: 
/ ., £0* C. Motor. 


Y 2. Protected frame. 


Y/ 3. Conduit box with features that give new meaning to ‘‘adapt- 
able,’’ “‘convenient,’’ and ‘‘handy.” 


\/ 4. Famous Fairbanks-Morse COPPERSPUN Rotor—the ONLY 
rotor centrifugally cast in ONE piece and of COPPER. 


If you are buying’ motors now but want them to be up-to-date for 
postwar production, see this motor demonstrated. There’s no other 


way to appreciate how much more it offers you! Fairbanks, Morse 
& Co., Fairbanks-Morse Building, Chicago, III. 
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Norma-Hoffmann Precision Bearings Help Supply 


eV del mee Oat 
AT aes 
SUB-STRATOSPHERE 


HEIGHTS 


What his oxygen supply is to the high-altitude flyer, the 
supercharger is to his engine. Failure of either is fatal. To- 
gether, they make possible the high-altitude fighter planes 
and bombers that are playing so conspicuous a part in to- 
day’s warfare. 

In the use of anti-friction bearings in superchargers, as in so 
se e@ many’ other aviation applications, NORMA-HOFFMANN pio- 
VRMA-AVFFMAN neered the way. The terrific speeds of supercharger operation 
—often as high as 60,000 RPM—demand that ULTRA- 
P REC | $10 N B EARI NGS PRECISION long characteristic of NORMA-HOFFMANN BEAR- 
BALL, ROLLER AND THRUST me ane today, not only in superchargers but elsewhere at 
vital points throughout the plane, NORMA-HOFFMANN 
PRECISION BEARINGS are doing their part in winning air 
supremacy for the Allied Air Forces in every theatre of war. 
‘‘Where the bearings MUST NOT fail’’—in engines, control 
mechanisms, instruments, armament, radio equipment and 
other aircraft accessories—they are providing that combina- 
tion of speedability, load capacity and dependability so vital 

to the unfailing performance of the plane. 


Let our engineers work with you. 


ce ae ia 
TO WIN THE WAR — Work — Fight — Buy War Bonds! 
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DIAMOND G 


Lock and Flat Washers 
Expert Heat Treating 
Manufacturer of Small Parts 


Planning your product for the future? Does it 
include lock and flat washers, require heat treat- 
ing or need small metal — Then count on 
Diamond G for everything... plus real engineer- 
ing service. 


The Diamond G man will be glad to work with you 
and advise you on the correct use of the complete 
line of washers we manufacture. Everything from 
No. 0 (1/167 IDO) to 2” lock washers .. . steel, 
cadmium-plated, bronze, or stainless steel .. . 
AN 935 series as well as aviation flat washers. 


lf heat treatment of small parts is an important 


aU 
a a 
a eg 


step in manufacturing your future products the 
Diamond G man can place at your disposal the 
possibilities of more speed in heat treating small 
parts up to 2” x 2’... fewer rejects... lower costs. 


A call for the Diamond G man will give you plenty 
of technical advice and service on how you can 
use the modern facilities of the Diamond G plant 
in manufacturing your future products. Our 
methods of manufacturing have always been and 
will be far ahead of the field .. . and we are con- 
fident we can help you now and i in the future. 
For ee about parts, springs, washers, 
etc. write . 


GEORGE K. GARRETT CO. 


D & Tioga Sts., Philadelphia, Pa. 
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For Deep Draws 


It takes any hardness from 
dead soft up gradually to 
spring temper. It is especially 
suitable for extra deep draws 
and difficult spinning. When 
leaded for free cutting, it is 
widely used for non-corrod- 
ible screw machine products, 





Seymour Phosphor Bronze 
is an alloy of copper, tin and 
phosphorus. It is highly re- 
silient to corrosion, abrasion, 
friction and fatigue. Practi- 
cally indifferent to thermal 
change, it is dependable ma- 
terial for small bearings. 


ian 
For Long-life Switch Contacts 


SEYMNMOLR 


NON-FERROUS ALLOYS 


NICKEL SILVER 


Seymour Nickel Silver is 
an alloy of copper, nickel 
and zinc. Silvery white all 
through, it is the perfect base 
for silver, nickel and chro- 
mium plating. A fine, even 
erain makes it ideal for orna- 
mental etched articles such 
as tags, novelties, etc. 


‘eet 


A Silvery White Plating Base 


Seymour Nickel Silver is 


made in sheet, wire and rod. 
The rod comes in round, 
square, angular and 
shapes 





to order. 










For Fatigue-Resistant Springs 


that must function 


Special grades to order. 


THE SEYMOUR MANUFACTURING COMPANY, 49 FRANKLIN ST., SEYMOUR, CONN. 
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fancy 
also leaded for free 
milling, turning, threading, 
etc. In numerous standard 
erades, and in special grades 


Because of its great tough- 
ness and fatigue resistance. 
it is ideal for springs (such 
as in electric snap switches) 
indefi- 
nitely. In several standard 
srades of sheet. wire and rod. 


SINCE 1878 . . 


WELDING RODS 









Seymour Phosphor 
Bronze Welding Rods, 
available in Grades A, C 
and D, for both gas and 
electric welding, are the 
product of a long experi- 
ence in alloying bronzes. 
Clean, easy melting, they 
produce welds of high ten- 
sile strength. 


NICKEL ANODES 
99% -|- Rolled Depolar- 


ized—A very fine, homo- 
eeneous, even-grained vir- 
tually pure nickel anode. 
Corrodes in hot or cold 
solutions with minimum 
metallic loss. Forms prac- 
tically no sludge. Espe- 
cially suitable for baths 
having a pH above 4.5 
electrometric. 
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99% + Cast Oxide Depolarized— Almost entirely pure 
nickel. Suitable for most cold nickel baths, but especially 
those having a high pH. Corrodes evenly under most ordi- 
nary shop conditions. 

99% +- Cast Carbon—A pure nickel anode with carbon 
content adjusted for smooth, uniform corrosion without 
special controls. Available, however, with carbon content 
to meet any specifications. Adaptable for general shop 
work requiring cold baths. 

95-97% Sand Cast—Corrodes readily in solutions low 
in nickel or weak in salts—therefore suitable for cold, high 
pH low current density plating solutions. Uniform corrosion 
throughout the life of this anode is obtained by an even 
distribution of the carbon content. A 90-92 Sand Cast 
Seymour Nickel Anode is also available. 

“Seycast’’—An improved type of 99% + cast anode of 
very high efficiency designed primarily for Bright Nickel 
baths, but works perfectly in any hot Watts bath having 
a pH of 4.5 electrometric or lower. Corrodes evenly with 
practically no loose nickel formation, due to long, inter- 
locking grains radiating from a common center. Especially 
suitable for high current densities. 

Bright Nickel—A hot organic type process free from 
promoter metal, stable and easily controlled. Produces 
brilliant deposits from a standard hot nickel bath without 
the usual coloring or buffing. Excellent throwing power. 


Wide operating conditions, Free from wetting out agents. 

OTHER ANODES—Seymour Anodes in all shapes to meet rigid 
specifications are also available in copper, brass, bronze and zinc. 
The copper used is electrolytic. The zinc is always the best grade 
obtainable. 
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Like Sherlock Holmes? 


— that were beyond the ken of ordinary mortals 
were “elementary” to the man in the fore-and-aft cap. 












And why was this? 





Simply because Holmes could analyze more deeply, see 









more thoroughly into the core of things. be more observant of 





little things than anyone else. 















A modern Sherlock Holmes is the RCA Electron Tube 


employed in an electronic device to check tungsten wire leads 









for radio tubes. 


With this Sherlock 


crime. The electron tube in this device is the magie brain that 






















difference: master-minded after the 






detects microscopic flaws in wire leads before they can cause 







harm! 





For with the aid of this device, powered with an RCA elec- 
tron tube, a tiny flaw in a wire can be discovered instantly 






and the faulty wire rejected before it finds its way into a 






completed tube assembly resulting in a leaky tube. 











Chis is electronics in action now—at RCA. 


Although your problem may be the detection of flaws in 





material other than wire, this basic principle of detection may 






offer very real possibilities. There are few problems of this or 





associated types that the electron tube cannot solve to advan- 







tage. If your production warrants a priority, your engineers 






may be able to build such a device around an RCA Electron 
Tube. The know-how exists at RCA— for the magic brain of 
all electronic equipment is a tube, and RCA is the fountain -head 









of modern tube development. 





May we send you the illustrated booklet “Electrons in 
Action at RCA”? Write Room 423, Tube & Equipment Dept., 
RCA Victor Division, Rapio Corporation OF AMERICA, 
Camden, New Jersey. 









TUNE IN “WHAT’S NEW?” RCA’s great new show, Saturday nights. 
7 to 8, Eastern War Time, Blue Network. 














To detect flaws in wire leads for RCA 
tubes, wires are tested by placing them 
in the magnetic circuit of one of two 
radio-frequency’ electronic oscillators. 
These oscillators are coupled to produce 
a beat frequency which is dependent on 
the relative frequencies of the two oscil- 
lators. Since a faulty and a perfect wire 
produce different beat frequencies, as 
shown by an output meter, an observer 
watching the meter can instantly detect 
and reject the faulty piece. 
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Thundering out of the overcast 

Like a midnight express 

The first wave of bombers 

Spots the twinkling steel mill 

Blasts it into a roaring volcano 

As the hinges of hell open 

And fill the sky with daggers of light 

And streaking, shrieking meteors of ack ack 


Silhouetted against this inferno 

Another target looms 

And the young voice of the squadron leader 
Speaking over the interplane radiotelephone 
Calmly directs the next wave of bombers 

To the doomed power plant ahead... 


- g * a 


Shuddering under the impact 

Of flak and fighter fire 

The rocketing war birds 

Level off into their “run 

And the pale bombardier catches his breath 
Like he used to when he called signals 

In the games back at “State 


As he whispers... ‘Bombs... away!’ 


Did he say “bombs”... or “bonds”? 


* * * 


Down they hurtle 

The bonds 

That have been converted into TNT... 

Your milkman’s bond 

Your stenographer’s bond 

The bond of the woman who cleans your office 
Of the neighbor whose boy was in today’s battle 
And YOUR bond... 

Your EXTRA bond... 

Is THAT there, too? 


* * 


Here at I. T. & T. 

And its associate companies 
Communications equipment and services 
Are only part of the job... 

Every man and woman here 

Is buying war bonds 

Extra war bonds 

To back the attack 

And bring our sons and brothers 

Home 


INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 67 Broad St., New York 4, N.Y. 


Manufacturing Associat 


FEDERAL TELEPHONE AND RADIO CORPORATION 
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This was the third operation on a circuit page WH 
having a capacity of approximately 8000 tancaenhl 
amperes rms. ; 


MAGNETIC CIRCUIT BREAKERS 
Employ High Speed Blowout 


Br tow The stationary contact is coiled around an insulated iron 
core which connects the steel plates forming a U-shaped 
CATALOG 40 magnet. On overloads and short circuits, the current flowing 
showing through the contact creates magnetic lines which force the 
Complete Line are into the arcing chamber and blow it out. As the value of 
and the current to be interrupted increases, the quenching effect 
Sees becomes greater due to the intensified magnetic blowout 
‘a field. 


HEINEMANN CIRCUIT BREAKER CO. 


Subsidiary of Heinemann Electric Co., Established 1888 
99 PLUM STREET TRENTON, N. J. 


Why do these problems have a single solution ? 


260 feet down in icy water, a diver 
must be protected from paralyzing cold, 
terrific pressure ... and the possibility of 
fire. 

To help him endure the pressure, he is 
supplied with an oxygen-helium atmos- 
phere. To protect him from the cold, he 
often wears an electrically heated suit. 

If the heating wires which keep him 
warm become exposed or broken, arcing 
might occur which would ignite any of 
the combustible material inside the suit 

. burn the diver to a crisp. To guard 
against this possibility, the heating wires 
of his suit are protected by layers of 
Fiberglas* cloth. 

This material is fire-and-heat resistant 

its individual fibers are made of glass 
and cannot burn. This is another way of 
saving that Fiberglas withstands ‘‘ex- 


cessive temperature rises.” 


And from this point of view, the Fiber- 
vlas lining in the diving suit and the 
Fiberglas component in electrical insula- 


tion have much in common. For instance: 


In electric motors, generators, and 
transformers, Fiberglas insulation is ca- 
pable of withstanding the high tempera- 
tures caused by today’s severe overload- 
ing. Properly impregnated, Fiberglaselec- 
trical insulation is also highly resistant 
to moisture and corrosive vapors. Having 
a low space factor, Fiberglas can readily 
be used for rewinding armatures origi- 
nally class “A” insulated. Also, this fea- 
ture often permits the rede- 
sign and building of smaller- 


sized, more compact units. 


‘These and other qualities 
of Fiberglas Electrical In- 
sulation are being used to 


their best advantage by the 


Army and Navy for many types of mo 
tors, generators, wiring and cable in 
planes, tanks and ships. 

As the production of Fiberglas is being 
constantly increased, so more and more 
of this material is becoming available for 
more applications. 

Ask vour electrical distributor for tech- 
nical data on Fiberglas and about its 
availability for your use. Or write: 

Owens-Corning Fiberglas Corporation, 
Toledo, Ohio. In Canada, Fiberglas Can- 
ada, Ltd., Oshawa, Ontario. 


FiBERGLAS 


*T. M. Reg. U.S. Pat. Off. 


ELECTRICAL INSULATIONS 
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ACTUAL 


Permanent Magnet Type 


DELCO APPLIANCE MOTOR 


umole 


This latest development in the exten- 
sive line of Delco Appliance small 
motors has already been adapted to 
many ingenious wartime applications. 

Through the use of a permanent 
magnet in place of wound field coils 
of the conventional type, plus other 
refinements, this light, compact motor 
is so efficient that it can be tucked 
away in an extremely small space, and 
can be operated even on dry cell bat- 
teries if desired. 

Special ALNICO steel used in the 
magnet insures permanent magnetic 
strength; die cast aluminum cases pro- 
vide unusual ruggedness; precision 


ball bearings insure minimum friction 
and long life. Design, production 
limits and lubrication are such that 
unfailing operation is assured under 
extreme temperatures of heat and 
cold, and at high and low altitudes. 


The governor is unusually small, 


simple in design, and accurate. A va- 
riety of speeds can be controlled by 
the adjustment of platinum-iridium 
contacts at the time of manufacture. 

Brushes are of special composition, 
and built to give unusually long serv- 
ice, yet at the same time they are 
readily replaceable without any dis- 
assembly of the motor. 


DELCO APPLIANCE DIVISION 


GENERAL MOTORS CORPORATION, ROCHESTER, N. Y. 
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2501 North Keeler Avenue, Chicago 39, Illinois 


ys certain. Write for free test kit today! 


alwa 


Canada Illinois Tools, Ltd., Toronto, Ontario 


In Canada 


Plants at Chicago and Elgin, Illinois 
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Originally designed for combat aerobatics . . . where strain and 
stress impose conditions unknown to pre-war relays... the Type 27 
Super Aircraft Relay offers numerous advantages for a wide range 


of other uses. 


Double trussed box frame construction provides rugged strength 
and rigidity ... Measurements are 1%" x 1%" x 1%" and weight but 
5 ounces. The type 27 SPDT double make—double break in 2 pole 
construction can withstand in excess of 15g without a flicker... 
has a 60 gram contact pressure (double make—double break) and a 
20 ampere contact capacity at 30 volts d.c. (100 ampere inrush). 


Nominal coil voltage is 12 volts d.c. with a pickup of 6.5 volts 





(.61 watt) at 20° C. Coil wattage at 12 volts d.c. is 2.1 watts at 
20° C. Temperature range is from —40 to + 90° C. VISITRON PHOTOTUBES 


Free samples of this relay are available to manufacturers on re- are available in quantity in numer- 


‘ ‘ i : si % ous sizes. Made by G-M, pioneer in 
quest if accompanied by a priority of AA-4 or better. Write or 


development and manufacture of 
wire today requesting Relay No. 12723. quality phototubes. 





LABORATORIES |ING. Buy WAR BONDS & STAMPS 


4310 NORTH KNOX AVENUE, CHICAGO 41, ILLINOIS 
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MOLDED CARBONS, GRAPHITES, 
METALS and COMPOSITIONS 


4 BRUSHES 


From the latest, most dependable high- 
altitude brushes to standard and special 
types for all rotating electrical equip- 
ment, Stackpole produces a complete line 
for original equipment manufacturers. 
Stackpole engineers are in constant touch 
with brush problems and will gladly make 
recommendations based on this broad, 
highly-specialized experience. 


IRON CORES > 


Recent Stackpole developments include molded Iron 
Cores for radio equipment operating at frequencies as 
high as 175 megacycles. Other Stackpole Iron Cores are 
available in a variety of grades and sizes for frequencies 
up to 50 megacycles. Molded from metal powders to 
match your specifications. 


q POWDER METALLURGY 


Stackpole’s specialization in molded products has 
resulted in important progress in the field of molding 
solids from powdered iron, iron-nickel, and other 
metal powders. Few recent developments hold such 
great promise to so many industries as a source of 
easier-to-obtain, accurate, yet less costly components. 


CONTACTS » 


Stackpole offers suitable contacts for 
OtherStackpoleProducts = aimost every application—from the 
Bearings © Anodes @ : 4 ee 
Electrodes @ various silver compositions to dozens 
Battery Corbons @ f caf all E lie i 
Packing, Piston, ond of special alloys. Equally important 
Seal Rings @ ' ; ‘ i 
iiey ieee bay ie. is the Stackpole engineering service 
; that not only helps you select the 
Electronic Components ‘oh b if 
Sian anih ania right contacts, but, if necessary, 
Resistors @ adapt your equipment to utilize them 


lron Cores @ ‘i 
Line Switches, etc. most efficiently. 


STACKPOLE |: 


STACKPOLE CARBON COMPANY, St. | STACKPOLE CARBON COMPANY, St. Marys, Pa. | STACKPOLE CARBON COMPANY, St. Marys, Pa. 
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He'll never vie with Clark Gable for honors as a 
matinee idol. There’s nothing particularly grace- 
ful or charming about him. He’s as homespun as 


a rag rug, but he knows his stuff. 


He’s the man from the Copper City. He’s the ac- 
cumulated knowledge and skill of the men and 


women who make Rome Cable products. 


His name is “Romey,.” not “MR. Romey”.. . just 


“Romey.” 


Right now he’s chin deep in war orders, but he 
always has time to shake hands with an old 
friend or a prospective customer even though he 
is often compelled to delay or turn down their 


orders for Rome Cable Products. 





BAR TO FINISHED, 
—— —— VIR 


ROME CABLE 


CORPORATION 


ROME , NEW YORK ce 





RCA 
WIDE-RANGE fi ae 
Te - — 
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METER = @ _ 


306-A 
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10 Cycles to 50,000 Cycles 


PMU NL ASE Ta bee) |e . 
vag ny INDUSTRIAL ttt @ Checks calibration of beat frequency oscillators or other 


generators. 
@ Indicates beat note frequency produced by a standard high fre- 


quency oscillator and a radio transmitter. 


@ Used extensively with recorders in crystal labora- receiver for checking transmitters at distant points. 


tories for checking crystal characteristics. @ Used with special generator as a highly accurate 


@ Used with an accurate crystal oscillator and radio tachometer for indicating or recording rotational speeds. 


DESIGN AND OPERATING ADVANTAGES: 


Quick, accurate. direct reading. Has six-inch indicating meter with ten scales respectively calibrated for 50, 100. 
200, 500, 1.000, 2.000, 5.000, 10,000, 20,000, and 50.000 eveles. 


Limiting circuit makes readings independent of input voltage over a range of several hundred to one. 


Self-contained resulated power supply compensates for changes in line voltage. Operated 


from 110 volts. 50 to 60 eveles. 


Wave form errors practically eliminated by unique circuit. 


iE ee 


r complete a j 
1 fress Engineeri 


bie 4 
1 lio orporatior 


Operates recording meter directly—with no additional amplifier. CH 


SEATTL 


Accurate io within 2% of full scale. MINNE. 


F MILWaAl 
ASK ABOUT... DETROI 


CHIC AC 
SAN FR 


G) Rev TEST AND MEASURING EQUIPMENT [8% | 


T. LOL 
LOS At 
NEW ¢C 
HOUST 
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A typical instance of design 
problems solved With the aid 
of Chase Tellurium C pper 

olnts 


curate 


reeds. 

| OMBER sections meet on the assembly This unusual alloy machines almost as easi- 
line...anda single motion links com- ly as free cutting brass, yet its conductivity 
plex circuits through multiple electrical averages 90% of copper’s. Hot forges like 
connectors. Contact pins are the heart of copper, too, for the presence of tellurium 
. 100 the connectors... the vital junction points has no effect on hot working properties. 
for the pathways of electricity-in-flight. Isn’t there a place in your own products 
Simple in design, these contact pins, fora metal with this combination of forge- 
but a difficult problem in metal selection. ability, machinability, and conductivity? 
to one. Brass is too low in conductivity. Copper, You can get the full facts on Tellurium 
too tough to machine to the close toler- Copper by calling the nearest Chase Sales 
oa ances needed for smooth fit and Service Office. Keep in touch with 
a perfect contact. the metal specialists there... they’ ll 
The solution? Chase ‘Vellurium keep you in touch with the latest 

Copper. CHASE developments in copper alloys. 


plifier. CHASE BRASS & COPPER c., Incorporated, WATERBURY, CONNECTICUT 


Subsidiary of Kennecott Copper Corporation 
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Design Accomplishments of Dumore 
Engineers to Meet Wartime — 
Requirements Open Broad Field for 
Peacetime Products 


War’s challenge to the engineer has been met; war- 
time production acceleration has telescoped years of 
revolutionary motor design into a few short months. 
At Dumore, this challenge has had special dramatic 
emphasis, because the task: of bettering previous 
achievements in fractional horsepower motor design 
for aircraft accessory actuators was a tangible, if 
modest, part of the achievement of American and 
Allied supremacy in the air. 

Smaller, lighter motors with the same power or 
more — incorporation of efficient brakes, clutches 
and reduction gears under near-impossible weight 
and space restrictions — special brushes and lubri- 
cation for dependable operation over wide altitude, 
temperature and humidity ranges —these and a 


Yen 
\e) 
Di ba 


score of other assignments were set up for and suc- 
cessfully met by Dumore engineers. As a result of 
this comprehensive design experience — product 
engineers can design the motor driven devices they 
are planning for post war manufacture around 
Dumore motors, which are vastly improved over 
those they knew in “the old days.” 

Product designers will find it advantageous to 
become acquainted now with the advanced design 
of the Dumore motors they will be using tomorrow 
— with the compact shapes, the light weight, the 
stepped-up horsepower and the wide variety of 
design modifications which will give new standards 
of service—new performance versatility—new sales 
appeal to motor-driven products tomorrow. 

Dumore engineers welcome your inquiry and the 
opportunity to aid you in making wider use of these 
new Dumore motors. Write today! The Dumore 
Company, Motor Division, Racine, Wisconsin. 


Headquarters for 


FRACTIONAL HORSEPOWER MOTORS 


“MOTOR-PLAN”’ YOUR POST-WAR PRODUCTS—NOW! 


. ELECTRICAL MANUFACTURING, November 1943 


Switch 
a wide 
—up t 










Motor Starter 


Switches are made to meet CF ~ | 
a wide variety of conditions - ; 
—up to 214 HP.—AC or DC. 
‘ 
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MOTOR STARTER SWITCH 


\ motor starter switch that will not 
fail—in the most exacting service— 
that’s what National Acme has built for 
all machinery manufacturers and users. 
These Motor Starter Switches are de- 
signed to out-last the motor itself, 
mechanically and electrically. They 
employ basic Snap-Lock principles per- 
fected for our own machines and 
proved on more than 80% of the ma- 
4 for you chine tools built. 


\ Switches, 


or Contre In planning your new machines, or in 


keeping your present machines running, 
get the facts about this switch—built 
by machine tool builders for machine 


tool builders. Ask for bulletin EM-43. 
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FANSTEEL OFFERS 


ELECTRICAL CONTACTS 


e SELENIUM 


and Service! 


FOR THE PRODUCTION 
DEPARTMENT: Electrical contacts 
for every purpose, in Tungsten, Silver, 
Molybdenum, Platinum group metals, 
Fasaloy alloys and Fastell powder metal 
compositions, made to exact specifica- 
tions under rigid inspection and strict 
laboratory control. 


Selenium rectifier components, sub- 
assemblies and complete rectifiers, avail- 
able in many standard designs or’custom 
built to your exacting requirements. 

FOR THE ENGINEERING 
DEPARTMENT: Practical assistance 


on electrical contact and D-C power 
problems, backed by metallurgical and 


electrical manufacturing experience ex- 
tending over a third of a century. 
Facilities of two modern development 
and testing laboratories where electrical 
contacts and rectifiers can be “given 
the works’”’ to be sure that they will per- 
form in your product. 


FOR THE PURCHASING 
DEPARTMENT: Prompt and com- 
plete information, prices and delivery 
schedules. 


NEARBY FACTORY BRANCH 
OFFICES: Look in your classified 
telephone directory, or ask us by letter 
to send a Fansteel man to see you. 


FANSTEEL 


x Pioneers in Unusual Metals x 


a Ou SS 


NORTH CHICAGO, ILLINOIS 
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DESIGN WITH INSUROK 





The old style Allen-Bradley switchbox required three 
screws and because of its construction made terminals and 
wiring hard to get at. 


Many products, improved by redesign and 
restyling, are now far better products than ever. 
Redesign of commercial products did not, of 
course, stop with the war. It has been and és a 
continuous process that is going on now. 

Versatile INSUROK plastics, because of their 
wide range of physical, chemical and dielectric 
properties, are being used to solve a host of 
redesign and restyling problems. 





The particular xsrade of Molded INSUROK The new Allen-Bradley design was a big improvement— 

& ; 7 required only one screw — kept out dust and fine particles 

used for the new push-button switch, which —opened on both sides as well as the front. This was accom- 
won an award in the Annual Electrical Manu- plished by fitting the ribs of the cover into grooves in the base. 


facturing Product Design Contest, was chosen 
because of its good insulating properties, per- 
manency of finish and appearance. 

Many types of Richardson plastics are speed- 
ing Victory today at home and on the combat 
front. If your product needs redesigning, let 
Richardson Plasticians help you. They will rec- 
ommend the right kind of plastic for the job. 


ar RICHARDSON COMPANY 


MELROSE PARK, IL NEW BRUNSWICK. N. J FOUNDED 1868 NDIANAPOLIS 1. IND 





DETROIT OFFICE: 4-252 G M. BUILDING. DETROIT 2. MICHIGAN NEW YORK OFFICE ‘é E T STREET. NEW YORK 6.N 
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behavior of fasteners under various service conditions 
A broad and thorough program of technical exploration, sponsored »Y 
the Institute, employs the facilities of outstanding technologi¢? 
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.. a program to help you use 


FASTENERS 


(Bolts, Nuts, Rivets, Screws) 


ue Lore Cierny 
we Vore Cconomicaly 


a ore Lyrectivelr 


Sponsored by the American Institute of 


Bolt, Nut and Rivet Manufacturers 


The basic dependability of 
Fasteners has led to their 
use wherever reliable con- 
nections are needed. Keep- 
ing abreast of engineering 
developments, makers of 
these products have con- 
stantly improved and refined the various 
items in their lines, making use of advanced 
metallurgical and precision manufacturing 
processes. As a result, higher strengths, 
closer tolerances, better finishes, etc. are 
available to engineers and manufacturers 
using bolts, nuts, rivets and screws. 

To acquaint you with these advances, and 
to help you make fullest use of the products 
of the Fasteners industry, the Institute is 
sponsoring an informative campaign. New 
engineering data, application iniormation 


and product developments will be spot- 
lighted in this activity. 


FACTUAL DATA BULLETIN 


One of the primary features of this activity 
will be a bulletin FASTENERS” to be issued 
at regular intervals. It will contain authori- 
tative and useful data and ideas that will 
help you make best use of fasteners. We will 
beglad tosendittoyou » 
regularly at no cost if 
you are interested in 
learning more about 
the ever widening ap- 
plications and possibil- 
ities of bolts, nuts, rivets, 
screws, and other 
headed and threaded 


products. 


American Institute of Bolt, Nut and Rivet Manufacturers 
1550 Hanna Building + Cleveland 15, Ohio 
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Busy electrons obey... when you turn the knob of an Ohmite 
Rheostat. You can always be sure of smooth-action, close- 
control, trouble-free service. Because of their time-proved design 
and construction, Ohmite Rheostats serve day-in and day-out 
in all types of electronic devices—under all kinds of climatic 
conditions. Ohmite produces ten sizes from 25 to 1000 watts, in 
straight or tapered windings, in stock or special designs, for 


every requirement. Approved types for Army and Navy specifications. 


OHMITE MANUFACTURING COMPANY 
4805 FLOURNOY STREET, CHICAGO 44, U.S.A. 


SEND FOR CATALOG and 
ENGINEERING MANUAL No. 40 


Write on company letterhead for this 
helpful 96-page guide in the selection 
and application of rheostats, resistors, 
tap switches, chokes and attenuators. 





November 1943 
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BEARINGS FOR THE BIG GUNS 


@ On the production line of battle the big gun is the machine 





tool of war—the mass destroyer. Up-to-date engineering and 
modern production methods are enabling the United States to 





produce better guns and more guns than any single nation 
ever before has made. 


It is significant that Bunting Bronze Bearings are in the gun 
mounts made by Worthington Pump and Machinery Company 
for the famous “Whirlaway” (90 mm anti-aircraft), in the sight 





assemblies made by The Goss Printing Company for the out- 
standing 5-inch dual purpose gun, and in the operating 
mechanisms made by Duplex Printing Press Company for the 
deadly 37 mm anti-tank gun, and in many other big guns. 


If you have a bearing requirement or problem look to 





Bunting for the experience, equipment 
and capacity to meet any specifica- 
tion. The Bunting Brass & Bronze 
Company, Toledo, Ohio. Ware- 


© The Official U. S. Marine 
Corps photo from O.W. I. 
shows Marines unlimber- 


houses 1n Principal Cities. 





ing the mighty “Whirla- 
way’ about togointoaction 
in the South Pacific, 
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BRONZE BUSHINGS © BEARINGS * PRECISION BRONZE BARS 
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COMMUNIQUE 
FROM CONTACT 
HEADQUARTERS 


SUBJECT: How Mallory ““Know-How” 
Saved Time in Eliminating “Bugs” 
from an Impulse Relay 


ae 


Ce es 


All contact users 


I. A Mallory customer recently requested urgent action in 
locating cause of failure in an impulse relay ready to go into production. 


2. This relay, for four-motored bombers, was to transfer the 
load from one inverter to another—each inverter having 1000 
VA capacity. The normal current was approximately 40 amperes 
with slightly over 300 amperes inrush. 


3. Current carrying contacts were of fine silver %” 
diameter. One-quarter inch diameter contacts of the same material 
were used for breaking the coil current. Tests in the Mallory labora- 
tories disclosed that at 400 amperes resistive load, 100 closures, at 
the rate of approximately ten closures per minute, one set welded 


closed three times and another set twice during the operation. 


4. The relay was then assembled with new contacts faced 
with a Mallory Elkonite. Stationary contacts were staked into 
brackets—moving contacts butt- welded onto mov ing contact arms. 


exe These contacts were tested on a 400 ampere resistive load 
for 100 closures. There was no tendency to weld closed. The test 
was continued for an additional 25 operations on 550 amperes 
resistive load. There was still no tendency to weld. 


G. The new contact assembly was approved, put into pro- 
duction and has functioned perfec tly since. 


While the design is 


7~ This is merely an everyday example of how Mallory engi-  tii/ in the blueprint form 


neers contribute “know-how” in perfecting emergency product 
design involving contacts and complete contact assemblies. 


P. R. MALLORY & CO., Inc., INDIANAPOLIS, INDIANA 
Cable Address—PELMALLO CONSULT MALLORY 


for Contacts and 
Contact Assemblies 


P.R. MALLORY & CO. Inc. 


i 


Elkonite—Reg. U. S. Pat. Off. 
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TOACE MARE REGISTERED VU. G, CATERT OFFICE 


STEATITE CERAMIC ELECTRICAL INSULATION 
FOR ELECTRONIC USES 
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Dependable Power 
for Blower Applications 


... Oster Type C-2B Motor ("/oo H. P.) 
stands up in severe ambient temperatures 


. ELECTRICAL 


MANUFACTURING, 


This specialized motor, developed for vitally important war- 
time applications, operates satisfactorily in a 90° ambient, for- 
continuous duty. It is quality-built by the Oster organization, 
which for 15 years has been building fractional horsepower 
motors for use exclusively as original equipment on Oster 
motor-driven appliances. Ball-bearing equipped; built in an 
aluminum die-cast housing; 6, 12, 24, or 115 volts DC, 115 
volts AC ... You can depend on Oster motors to live up to 
the world-wide reputation of pre-war Oster appliances, and to 
deliver results that add to your own reputation for selecting 
sources wisely. Let us help you fit this or other Oster motors 


to your requirements. M-13 


John Oster Mfg. Co. 


Department E-13 mmm Racine, Wisconsin 
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GET THE INSIDE STORY... 
APPLY THE KNIFE-TEST TO 
ROCKBESTOS... 





Take a sample of Rockbestos A.V.C 
Motor Lead Cable (illustrated) or 
similarly insulated Power Cable, slit 
open the slick-finished, heavy asbestos 
braid (1) impregnated with heat, 
flame and moisture resisting com- 
pounds—a braid that won't a out, 
crack or flow under heat, won't bloom, 
swell or rot as a result of contact with 
oil or grease, and won't burn or carry 
flame—and beneath it you will find a 


firewall of felted asbestos (2 









Now unwind the lubricated varnished 
cambric tape (3), and you will see the 
obvious seeimand of helical multi- 
layer tape application—not one thick- 
ness, but many—for uniform coverage, 
for dielectric stability and to assure, 
together with the helically applied 
felted asbestos, perfect and permanent 
centering of the conductor in the 
insulation 


Try the simple test outlined above on a sample of 
Rockbestos A.V.C. wire or cable, which we will send 
on request, and you'll readily see why permanently insulat- 
ed Rockbestos resists heat, flame, moisture, corrosive 


1» 















Under the tapes you will notice another 
felted asbestos firewall (4). An inner heat- 
barrier to complete the protection of the var- 
nished cambric, put there to prevent the heat 
of overloads from attacking the tapes. It 
won't ignite or burn even when exposed to 
copper-melting arcs. Now slit this felted wall 
and peel it back, and you'll see beneath a 
thin layer of paper over the conductor. 


fumes, oiland grease—and gives long-lived service under _ nearest branch. 
high temperatures and severe operating conditions. 


Other Rockbestos constructions include Aviation and 
Radio Hookup Wires, Switchboard Wires, Apparatus 
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The Wire with Permanent Insulation 
FOR VICTORY * Invest in United Stetes War Bonds x 


NEW YORK, 





PITTSBURGH, LOS ANGELES, SAN FRANCISCO, 





ELECTRICAL MANUFACTURING, 


Cut through this felted asbestos fire- 
wall (2) also impregnated with heat, 
flame and moisture resisting com- 
pounds to provide a permanent pro- 
tecting wall against high ambient 
temperatures that won't bake brittle 
or crack with vibration, and when 
you peel it back you will see the high- 
dielectric, moisture-resistant  var- 
nished cambric tape (3) it protects 
from heat, flame and oxidation 


«5 


This cigarette-thin layer of paper (5 

doesn't look like much but it has an 
important function. It is employed 
as a separator to keep insulation and 
compounds out of the conductor so 
that it will be clean and easy stripping. 
And that completes the story of the 
construction of Rockbestos A.V.C 


the wire with permanent tnsulation, 


Wires, Heating Cable, Appliance and Fixture Wires, 
Heating Elementand Units, Heat Resisting Flexible Cords, 
and many more that you are invited to dissect—122 dif- 
ferent standard types. Write to New Haven or our 


ROCKBESTOS PRODUCTS CORPORATION 
793 Nicoll St., New Haven 4, Conn. 








SEATTLE, PORTLAND, ORE 





November 1943... ! 


~ 


« 
~ 

























BOUNCE, BALLS, BOUNCE! 


(Synthetic) 


Soe 


1 (Natural) 


SIX SOLID BALLS OF RUBBER caught in the act of bouncing by a 


high-speed camera that shoots at the speed of 1/6592 of a second. All 
of them were dropped from exactly the same height...and yet, what 
a difference there is! One of the balls is made of a compound containing 
natural rubber. Each of the other five balls contains one of the five 
major types of synthetic rubber. 


3 (Synthetic) 6 (Synthetic) 4 (Synthetic) 
Can you pick out which of the balls is made of the rubber used in 
making Army barrage balloons? Which rubber is being used today for 
making tires for military and essential civilian cars? Which one is used 
for bullet-sealing gasoline hose? Which for insulating tape? Which for 
making lacquer hose? Try your skill. You will find the answers to these 
questions in the box at the bottom of this page. 


SYNTHETIC RUBBER IS NOT 
JUST ONE NEW KIND OF RUBBER 


Itis a whole family of new materials each with its own important uses 


Bounce the balls as much as you please. One bounces 
high. One bounces low. One bounces in between. Which 
one is best? Actually, there is no one “‘best kind” of 
rubber for every purpose. Without all of these main 
types of synthetic and natural rubber, it would be 
impossible to beat our enemies and bring our ictorious 
men home as swiftly as possible. 

The rubber industry, the chemical and petroleum 
industries, the Government, working as a team, have 
made this achievement possible. By pooling all their 
experience with synthetic rubber, their resources, their 
skill, they have broken the threat of “rubber shortage” 
the Axis counted on to throw us out of the war. More 
than that, they have produced types of synthetic rubber 
that can do special jobs better than they have ever been 
done before...and for all time declared our independence 
from any future cut-off of the nation’s rubber supply. 

That is the true meaning of the synthetic rubber pro- 
gram. We are proud to have contributed our experience 
and our resources to doing this job...and doing it in 
record-breaking, history-making time. 


What the future holds for synthetic rubber is not yet 


won, the knowledge we are gaining every day through 
the use of all these synthetic rubbers, alone and with 
natural rubber, will make peacetime products... whether 
tires for your car, belts for your factory, waterproof 
footwear for your children, or gasoline hose for your 
service station...better and more serviceable than they 
have ever been before. 


THEY MAY LOOK LIKE “‘SIX OF A KIND” BUT HERE ARE 
THE ANSWERS TO THE WAR JOBS EACH ONE CAN DO 


1. This ball was made with 4. Used for making bullet-seal- 


natural rubber...today used in ing fuel hose for planes and for 
limited quantities in combina- 


tion with synthetics because of 


other uses where high resistance 
to aromatic fuels is essential. 
our small reserve stock. 


2. Used for tires, conveyor 5. Used for coating barrage 
belts, fire hose and many other 
products. It is most like natural 


rubber and can be quickly and 


balloons, tank linings, packings, 
acid hose, wires and cables. This 
type does not support combus- 
efficiently processed. tion and is highly resistant to 
3. Used for making solvent and sunlight and chemicals. 
lacquer hose and other products 


where the utmost resistance to 6. Used for insulating tape, 


solvents is needed... better than 


natural rubber for these purposes. 


molded parts. It is soft, pliable 
and odorless. 


fully known. Yet this much is certain. When the war is 


Listen to United States Rubber Company program, featuring New York-Phil- 
harmonic Symphony Orchestra, Carl Van Doren, and a guest star, broadcast over 
Columbia network every Sunday afternoon 3:00 to 4:30 P. M. Eastern War Time 


1230 Sixth Avenue «+ Rockefeller Center »* New York 20, N. Y. 


THE NATION'S BIGGEST STOCK PILE OF RUBBER IS STILL THE 
RUBBER ON OUR CARS AND TRUCKS...CONSERVE YOUR TIRES! 


In Canada: Dominion Rubber Company, Ltd. 


UNITED STATES RUBBER COMPANY 
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FIXED POSITION 
CONTACTS 


* 


SAVE PRODUCTION 
HOURS 


Solder faster and accomplish better connections with Am- 
phenol connectors. No rearranging ... no twisting ... no 
turning. Strong, permanent, perfectly soldered connections 
in record time! Amphenol Fixed Position Contacts make it 
easy to insert wire into the pre-tinned solder cups. Oversize 
cups on size 20 contacts assure rapid fine wire installations. 


Quality an all important factor— speed that increases pro- 
duction remarkably on your assembly line. Use Amphenol 
Connectors to guarantee satisfactory operation and assured 
dependability. 


‘Was’ , AMERICAN PHENOLIC CORPORATION @ CHICAGO 
LN M p 3 NN (@ ‘8 IN CANADA—AMPHENOL LIMITED e TORONTO 
ANIM i io | 

stitial ll Mice 


cataloged data on Connectors, Cables, and Dielectric Plastics 





ae. Of special interest to de- 
sign and production engineers who are seeking to 
improve product performance, speed production, 
and cut costs ... General Plate Laminated Metals 
offer many advantages. 

In electrical equipment, such as contacts, they 
provide better conductivity and increase life. In 
chemical apparatus, they provide most effective 
corrosion resistance. While in many -other prod- 
ucts used in aircraft, ships, tanks, radio and elec- 
tronic devices, General Plate Laminated Metals 


GENERAL 


of Metals & Controls Corp: 


RAW MATERIALS 


more than meet operation requirements through 
dependable performance. 


Regardless of whether you’re working on ma- 
terials for war, or planning peace products, it will 
pay you to investigate General Plate Laminated 
Metals... not as temporary metal substitutes but 
as prime raw materials. 


Write for the services of a General Plate Engi- 
neer. He’s available to help you solve your metal 
problems. 


PLATE DIVISION 


Attleboro, Mass: 


Metals and Controls Corporation Divisions manufacture the following products: Laminated & solid precious metals, 
electrical contactsSolid and rolled plated precious metals in all forms—Truflex Thermostat Metals. 
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TUNING IN ON 








WITH IRC RESISTORS 


Scientists have long known that living tissue 
generates minute electric potentials. But only 
recently have researchists been able to adapt this 
knowledge to clinical use on the human brain 
through means of the Electroencephalograph. 

In its functioning, tiny electrodes are fastened 
to the skin by collodion at the points indicated 
in the illustration. The average potentials of 
only 50 microvolts are led to a high-gain am- 
plifier and enlarged to a size where the waves 
are easily visualized. Comparative studies of the 
graphs obtained from various brain areas indi- 
cate and localize the presence of abnormalities, 
if any exist. 

Quite naturally for such a sensitively adjusted 


instrument, measuring minute voltages, details 








INTERNATIONAL RESISTANCE 


405 N. Broad Street - Philadelphia 8, Pa. 


of resistor construction are of vital importance 
in addition to the inherent stability, precision, 


low noise level and other characteristics which 





ANOTHER ICTS DEVELOPMENT 


are fundamental requirements. IRC is proud to 
have collaborated in the evolution of the Elec- 
troencephalograph and to have had its resistors 
and specialized engineering skill play a part in 
its development. 

If you are seeking unbiased counsel on a resis- 
tance problem, consult I RC—the company that 
makes resistor units of more types, in more shapes, 
for more applications than any other manufac- 


turer in the world. 
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A carbine with a great “feel”... and with parts made of 


ArmaSteel* 


When a paratroopin’ fighter nestles his cheek 
along the stock of this .30-caliber carbine and 
draws a bead, he’s a tough customer to come up 
against. It’s a lightweight gun with a heavy- 
weight punch, and it has a “feel” to it that 
brings love at first touch. 


We’re casting ArmaSteel for several of the 
parts that go into this carbine. Each one rep- 
resents a considerable saving in the amount of 
machining to be done, with an additional 
saving in time and tool wear through better 
machinability. And each one represents the last 
word in foundry technique, with chemical and 


physical characteristics accurately controlled 
through every stage of production. 


Other ArmaSteel assignments include parts for 
tanks, trucks, armored cars, amphibious trucks, 
landing boats, sub chasers, machine guns, air- 
craft cannon and other equipment. Have you 
investigated the advantages of ArmaSteel in 
your production? 

* . 


Let’s Have A Home-Front Offensive 


BOOST BOND SALES 


a 


SAGINAW MALLEABLE IRON 
DIVISION OF GENERAL MOTORS 
Saginaw, Michigan 


CAST FOR A LEADING ROLE IN 
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It is the aim of Perkins, in the production of precision 
gears, to explore the new mechanical horizon created by this 
global war. When victory comes and peace-time manu- 

facturing again takes up new works, this organization looks 
forward to a new era in the application of precision gears. 


Perkins’ knowledge gained in the mass production of 

of custom-cut gears to Government specifications will be of 
enormous value to industry. Many manufacturers will 
re-convert production to their former lines which will, no 
doubt, appear as entirely new models. Others will take up 
lines entirely new to them and, perhaps, new to industry. 
Such manufacturers, now or in the near future, will need 
advice on gear engineering and problems of supply. This 
Company’s technical staff, with a vast amount of experience- 
data to draw upon, is at industry’s disposal for the explora- 

i tion of new horizons in the mass-manufacture of precision 
gears for specific purposes. 


PERKINS MAKES: HELICAL GEARS, SPIRAL GEARS, 
WORM GEARS, SPUR GEARS, BEVEL GEARS, 
1 RATCHETS, GROUND THREAD WORMS 


Consult with our En gineering Staff! 


ERKINS PRECISION, CUSTOM-CUT GEARS 


help power jbmerican fanes, Janks and Guns 





Pat. Off 


PERKINS MACHINE AND GEAR COMPANY, SPRINGFIELD, MASS. 
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This Farmer Would Laugh 


if he were asked to send his dull blades back to the factory for recon- 
ditioning. He has a way of his own. Equally simple and economical is 
the restoration of original efficiency to the Center Pivot Assembler’s | 
Bit used with CLUTCH HEAD ‘Screws. A brief application of the end 
surface to a grinding wheel is all that is needed to send it back to 
the Line with a new lease on life . . . ready again for another long 
spell of uninterrupted service. This is an important factor in time 
and money saving on assembly lines. Yet, it is just one of several 
exclusive CLUTCH HEAD features that contribute to faster, better, 
safer, and lower cost production. The wide roomy clutch invites con- 
fidence for higher speed: . . even with ‘‘green”’ operators. Natural self- 
centering entry removes the hazard of slippage. Vertical clutch walls 
reduce the driving effort required. The Lock-On feature, uniting screw 
and bit as a unit for easy one-handed reaching, eliminates dropped 
screws and fumbling with “‘mechanical”’ fingers. Add to these, the fact 
that CLUTCH HEAD is the only modern screw operative with ordinary 
typescrewdrivers. ..soimportant toservice and adjustments in the field. 


CLUTCH HEAD Screws, used : . 

today in important wartime j So that you may get a first 
work. areavailablein Stand hand understanding of these 
ard and Thread-forming many advantages, United 
types for every purpose. invites you to send for an 
Their production is backed | assortment of CLUTCH HEAD 
by the extensive resources \ Screws and sample Center 
of this Corporation and Pivot Assembler’s Bit ...also 
by responsible Licensees. fully illustrated Brochure. 


UNITED SCREW AND BOLT CORPORATION 
POF CTY EARTH BL Pa 
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DIMENSIONAL ACCURACY 


PROPER DEFLECTION 
PRECISE LOAD RATINGS 


SIMPLICITY OF APPLICATION 


OPERATION OF TUBE FORM MOUNTINGS 


LL Lord Mountings are designed to operate on the 

principle of having the rubber “stressed in shear” when 
load is applied in the direction of the main axis of the 
mounting. This design provides the required softness and 
deflection in the direction of the disturbing forces, and 
stability or resistance to movement in directions normal 
to the major thrusts. 

Every Lord Mounting is designed to have a definite 
static deflection under its rated load. Load ratings for stand- 
ard tube form mountings range from a few pounds to 1450 
pounds, with rated deflections ranging from .065 inches 
to .123 inches when load is imposed. 


Illustrations above show a Lord Tube Form Mounting 
in the various positions it assumes while static or in action. 
Fig. 1—Under no load (as produced). Note position 
of center sleeve. 
Fig. 2—Under rated load; note deflection of center 
sleeve. 


ws 
+ 


3—Operating in the zone of free shear action 
under normal vibration. 


Fig. 4—Operating momentarily under sudden shock 
load or in zone of resonance. 


Load ratings of Tube Form Mountings may be changed by: 
1—Utilizing rubber compounds of varying degrees 
of stiffness. 


N 


Increasing length and/or cross-section of rubber 
element and metal parts. 


3—Increasing or decreasing diameter of center 
metal sleeve. 


















Back 
the Attack 


with 
War Bonds 






IT TAKES RUBBER In Shear TO ABSORB VIBRATION 


LORD MANUFACTURING COMPANY 


ERIE, PENNSYLVANIA 





| 0 


BONDED RUBBER 


Shear Type 
MOUNTINGS 









Kermath Marine Engine suspended on Lord Tube Form Mountings 


These design features, plus the unified control of 
manufacture from raw material to finished product, 
account for the remarkable efficiency and dependability 
of Lord Mountings. 


Lord Tube Form Mountings are sturdy, compact, light 
weight units, and are designed to cover a wide range of 
applications in every field of industry. They are made in 
various styles and many sizes with flanged or straight outer 
metal members, and with snubbing or non-snubbing features. 


Through proper mounting selection, isolation effi- 
ciencies ranging from 75% to 85% reduction of disturbing 
forces may be expected, although reductions up to 97% are 
not unusual on equipment operating at very high frequency. 


For complete information on Lord Mountings write for 
bulletins 103 and 104 or call in a Lord vibration engineer for 
consultation on your design problems. There is no obligation. 


ees 212-18 be te 1 3) 
NEW YORK rate both ea 
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BURBANK, CAL. - 245 E. OLIVE AVE 


Originators of Shear Type Bonded Rubber Mountings 


SOUTH BEND LATHES 


BUY 
WAR BONDS 
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TAKING THIS WAR 


SERIOUSLY 
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With grim determination thousands of Ameri- 
can women are doing their best to fill men’s 
shoes. Eagerly they bend their shoulders to 
wartime tasks—for no sacrifice is too great 
if it hastens the return of their men from the 
fighting fronts. 


In hundreds of vital war plants, women are 
operating South Bend Lathes with surprising 
results. On all kinds of jobs, they have kept 
up production and maintained established 
standards of precision. In some factories whole 
batteries of South Bend Lathes are humming 
under the guidance of feminine hands. 


Since World War I, 


preferred South Bend Lathes. Their nimble 


women operators have 


SOUTH BEND LATHE WORKS 


MANUFACTURING, 


November 1943 


9” swing, South Bend Engine Lathe 


fingers find the convenient controls well suited 
to their sensitive touch. They like the fully 
enclosed design. And, most of all, they ap- 
preciate the ease of operation that prevents 
fatigue and makes the workday seem shorter. 


South Bend Engine Lathes and Toolroom 
Lathes are made in five sizes: 9” to 16” swings. 
with 3’ to 12’ bed lengths. The Turret Lathes 
are made with 9” and 10” swings. Write for 
Catalog 100C which describes all sizes and 
types of South Bend Lathes. 


Lathe Builders for 37 Years 
SOUTH BEND 22, INDIANA 
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When the Grumman “Hell-Cat’’ roars into the 
heavens, some mighty little things called 


‘Bonding Jumpers’, made of Callite Wire, are 


performing important duties requiring stamina 
co c 


and fidelity. 


That’s why Standard Motor Products, Inc., 
“Checked All Four’ in choosing their source of 
wire as we are inviting you to do. Over a con- 


siderable period of time, Callite Wire 


Bonding- jumpers of 
Callite Wire, protect 
aCe ke eS 
Ta Ser 18s 
—provide a homoge- 
neous counterpoise 
for radio transmis- 
sion and reception; 
ltr Me ee he 
elim Me Gi mr Um cel 
electrical systems. 


has proved depend able, uni- 
form in quality, precision-accurate in size, 
temper, tolerance and finish. Callite Tungsten 
Corporation, 547 Thirty-Ninth Street, Union 
City, New Jersey. Branches: Chicago, Cleveland. 
When choosing your source of supply 


Check All Four... “Precision 
production wv Expert metallurgical and 
engineering advice and supervision 
¥ Consistently prompt deliveries v A fair price 


MAJOR NETALS AND THEIE 
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Make Your Machines 
Stand Out from the Ranks 


G-E | 
and ; 
rank 
a cor 
sing 
sider 
myci 
radi¢ 


With machines as with men, ‘‘the way to 
promotion and pay”’ is opened not by ordi- 
nary qualities, but by special skills and extra 
abilities. So nowadays, more than ever be- 
fore, the ability to count gives a production 
machine a distinguishing, added value to 
hurried and harassed production men. For 
one quick look at the facts-in-figures on the 
counter-face ‘tells all’’ in regard to what the 
machine is doing...whether it’s up to 
rated capacity, whether it needs adjustment, 


whether maintenance is coming due. 


In fact, many production men have come 
to this conclusion: ‘‘No war production ma 
chine is complete unless it can count’. And 
it is a simple matter to design Veeder-Root 
Counting Devices into any type of machine 

yours included... as built-in, integral 
parts. Veeder-Root Devices are compactly 
designed, in all types and sizes, to fit any 
design-requirements, and count in any units 
of performance. So let “The Counting House 
of Industry’’ help you to give your cus- 


tomers this added advantage. Write: 


VEEDER-ROOT iwc. 


HARTFORD 2, CONNECTICUT 
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Designing Molded Plastics Parts: c-: mycatex 


From the engineering files of One Plastics Avenue 




































G-E mycalex is an inorganic compound composed of ground mica 
and a special glass, having unique heat and electrical properties, and 
ranking above all other insulators for certain applications because of 
a combination of features possessed by no other material. Because it is 
singularly different from other molding compounds, special con- 
sideration must be given in designing parts to be made from G-E 
mycalex. This material is particularly valuable for use in ignition, 
radio and electronics equipment. 


Desired Design Characteristics of G-E mycalex Parts 


1. Well rounded corners and fillets 
2. Three to five degree taper on mold walls is desirable 
3 Minimum wall thickness of parts ,, inch. 


4. Minimum hole diameter ,, inch. 


Advantages of G-E mycalex 


* 


aie ch ae 


1. Ready anchorage of metallic inserts in material during 
molding. 


2. Molding of holes in part. 





3. Close tolerances in molding. 


4. Ability to produce intricate shapes Types of G-E mycalex 


uw 


Reduction or elimination of finishing and machining #2801 —General purpose grade for all molded 
operations. arts. Used where mechanical strength is of 
- 


primary importance. 


#2800- Lower loss factor, lighter weight and 


Properties smoother finish. Unaffected by changing at 


mospheric conditions; has superior stability of 


1. High dielectric strength. power factor after prolonged immersion in 


2. Low power factor. water. 


3. Prolonged resistance to electric arcs. 


GENERAL ELECTRIC is the nation’s larg- 

est molder of plastics. The combined 

5. Dimensional stability; freedom from warpage, shrinkage, experience and plastics ““know-how”’ 
etc. . . . 

of its chemists, designers, product 

engineers, toolmakers and molders 


4. Chemical stability; negligible deterioration with age 


6. Imperviousness to water, oil, and gas 


7. Resistance to sudden temperature changes. is available to all interested. Write 
8. Low coefficient of thermal expansion. for G-E mycalex booklet, Section 
9. Exceptional heat resistance. F-11, General Electric Co., Plastics 


Divisions, Pittsfield, Mass. 


10. Insulating properties compare favorably with porcelain. 


Hear the General Electric radio programs: ‘‘The G-E All Girl Orchestra’’ Sunday 10 P. M.—E. W. T. N3C. “The World Today’’ news every weekday 
6:45 P. M.—E. W. T. CBS 


“192,000 employees of the General Electric Company are on their jobs producing more goods and buying over a million dollars of War Bonds 
every week to hasten victory.’ PD-3 






GENERAL (@% ELECTRIC 


When you are thinking of materials to meet technical needs of post- 
war production don’t let ‘‘newness”’ blind you to the virtues of proven 
things—not new. Take Mica, for example, as a material having prop- 
erties so combined that for certain purposes no other material makes 
a satisfactory substitute—and in many instances no other material 
can even temporarily serve as a substitute. Mica is an electric insulator 
practically unaffected by heat and cold and is impervious to moisture 
and oil. It offers high resistance to friction wear and chemical action. 


It is literally true that without Mica vital electrical parts, in many 


appliances of peace and many implements of war, could not properly 


function. 


Think of Mica and the properties of Mica in your post-war production 
planning—then think of Macallen and accept the cooperation of Macal- 
len experience and Macallen engineers in fitting Macallen Mica to 


your needs. 


Send for our 50th Anniversary book “ Macallen and Mica.” 


THE MACALLEN CO. 


16 MACALLEN ST., BOSTON 
CHICAGO: 565 W. WASHINGTON BLVD. — CLEVELAND: 1005 LEADER BLDG. 
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For many years before the war, Edwin“, Guthman & Co. was especially known for manu- 


facturing better coils, With war came greaf®r demands upon our facilities...U. S. Army and 
Navy orders for many diversified radio parts \. . expansion of our plant... the addition of 
many new manufacturing departments. All mafyfacturing and assembling of these many 
units was done in our own completely equippéd plant. Thus, our engineers and skilled 
personnel gained a broader experience in modern radionics. Now, we are 
concentrating all this technical experience*in the engineering and 
production of Guthman Super-Improved 


Coils. . . promised leaders in peace- 


time radionics. 
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PRECISION MANUFACTURERS AND ENGINEERS OF RADIO AND ELECTRICAL EQUIPMENT 
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TIME HAS TESTED 


ELECTRICAL PORCELAIN INSULATION 


Bait are indispensable to industry. Porcelain 
producers use them, too, and always have.q But after a 
material has been tenderly nursed through the laboratory, 
it has a sterner test to pass: the test|of time and use. 


Thousands, yes millions, of electrical products have 
been produced, for war and for peace, permanently insu- 
lated with Electrical Porcelain. The list of applications 
runs through the alphabet. 


ARC CHUTES — BOTTLEW ARMERS — BUSHINGS — 
BUS SUPPORTS — CLEVISES — ELECTRIC FENCES 
— EGG COOKERS — FUSE BASES— FUSED CUT- 
OUTS — RUBBER DIPPING FORMS — FRUIT REAM- 
ERS — INSTRUMENT BUSHINGS — INSULATING 
KNOBS — INSULATING SCREW '‘tEYES— METER 
SEALS — MIXING MACHINES— NAIL KNOBS — 
NEON SIGN INSULATORS — OUTLET BOXES — 
TELEPHONE FUSE BLOCKS — TRANSFORMER 
BUSHINGS — WIRING CLEATS — WIRING DEVICES. 


Thousands more of things to come—for people- 
will need electrical insulation. Streamline them if you 
want to; but don’t tamper with the, electrical insula- 
tion. Specify Porcelain—beyond the laboratory stage 

and standing the test of time. ' 
+ 
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SPECIFY TIME TESTED PORCELAIN NOW 
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Sponsored by the following members of the 
ELECTRICAL PORCELAIN SECTION 


NATIONAL 
ELECTRICAL 
MANUFACTURERS 
ASSOCIATION 


THE AKRON PORCELAIN CO. 


3000 CORRY AVE., AKRON 14, OHIO 
THE COLONIAL INSULATOR CO. 
973 GRANT STREET, AKRON 11, OHIO 
ILLINOIS ELECTRIC PORCELAIN CO. 


P.O. BOX 272, MACOMB, ILL. 


KNOX PORCELAIN CORP. 


KNOXVILLE 1, TENN 
THE LOUTHAN MANUFACTURING CO. 
2000 HARVEY AVE., EAST LIVERPOOL, OHIO 
PORCELAIN PRODUCTS, INC. 
1241 WEST FRONT STREET, FINDLAY, OHIO 
SQUARE D COMPANY 
6060 RIVARD STREET, DETROIT 11. MICH. 
THE STAR PORCELAIN CO, 
71 MUIRHEAD AVE., TRENTON 9, N. J. 
THE UNIVERSAL CLAY PRODUCTS CO. 


1501 E. FIRST STREET, SANDUSKY, OHIO 


THE CERAMIC SPECIALTIES CO. 


444 WEST SIXTH STREET, EAST LIVERPOOL, OHIO 





RANGES 
D-C Voltage — Measurements from 10 millivolts 
to 1000 volts (20,000 ohms per volt) in full scale 
ranges of: 1/10/50/200/500/1000 volts. (Up 
to 5000 volts with very compact external mul- 
tiplier.) 
A-C Voltage — Measurements from 0.1 to 750 
volts (1000 ohms per volt) in full scale ranges 
of: 5/15/30/150/300/750 volts. 
D-C Current— Measurements from 0.5 micro- 
ampere to 10 amperes, in full scale ranges of: 
50 microamperes, 1/10/100 milliamperes, 1/10 
amperes. (Higher ranges with external shunts.) 
A-C Current — Measurements from 10 milliam- 
peres to 10 amperes, in full scale ranges of: 
.5/1/5/10 amperes. Higher ranges, up to 1000 
amperes, with external current transformers. 
Resistance — Measurements from 0.5 ohm to 30 
megohms in full scale ranges of: 3,000/30,000/ 
300,000/3 meg./30 meg. Center scale values 
are: 25/250/2,500/25,000/250,000 ohms. 


¢ The growing use of electronic devices and other sensi- 
tive circuits throughout industry poses no new instru- 
ment problems for contractors or maintenance depart- 
ments WESTON equipped. The familiar Model 785, with 
its high sensitivity and broad range scope, answers these 
newer measurement requirements. But more . . . it also 
covers most of the usual maintenance needs. 

Model 785 furnishes another example of WESTON’S 
engineering foresight . . . designing instruments always 
with the needs of to-morrow in mind. Other WESTONS, 
equally important for efficient maintenance in the days 
to come, are the time-saving WESTON Clamp Ammeter, 
and the WESTON foot candle meters which measure all 
types of lighting direct . . . without correction factors. 
Weston Electrical Instrument Corporation, 582 Freling- 
huysen Avenue, Newark 5, New Jersey. 


Electric Tachometers...Dial Thermometers. 


Laboratory Standards . . . Precision DC and E Specialized Test Equipment. . . Light 
AC Portables . . . Instrument Transfomers W ST Measurement and Control Devices .. . 
... Sensitive Relays ...DC, AC, and Exposure Meters...Aircraft Instruments... 
Thermo Switchboard and Panel Instruments. 


FOR OVER 55 YEARS. LEADERS IN ELECTRICAL MEASURING INSTRUMENTS bi 
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The HARDEST Part of an E*L Power Supply’s 
life is being born. Because then it must survive tests 





that make its actual service-life a bed of roses by 





comparison. 








E+L Power Supplies have to prove their guts in tem- 





peratures more extreme than Siberia’s cold or Sahara’s 





heat ... at altitudes higher than the Himalayas and 





lower than the Dead Sea... in dust storms... in salt 





spray ...in humidity worse than a Solomons swamp! 





Severe operating conditions all, yet intentionally exag- 


























gerated in tests at Electronic so that E*L Power Sup- 
plies may live longer in actual service. 

If you have power supply needs of converting low 
voltage to high voltage, obtaining a precisely regulated 
power output from a varying power input, or anything 


Here's consolidated, living hell for electrical equip- 


ment. It's a “torture-chamber” that reproduces the 
toughest possible conditions of temperature, humidity, 
atmospheric pressure. It is one of the many “torture 
devices” at Electronic Laboratories for testing Et 


products. 


else, however tough—let Electronic’s engineers help you 
find the answer. 


Your problem may be radio. . . motors . . . lighting. 


consultation! 


Only E-L VIBRATOR POWER SUPPLIES 
Offer All These Advantages: 


1. CONVERSION—DC to AC; DC 
to DC; AC to DC; AC to AC. 


2. CAPACITIES—Up to 1,000 
Watts. 


3. VARIABLE FREQUENCIES—A 
power supply may be designed to 
furnish any frequency from 20 to 
280 cycles, or a controlled variable 
output within a 5% range of the 
output frequency. 


4. MULTIPLE INPUTS —For ex- 
ample, one E+L Power Supply, in 
quantity production today, operates 
from 6, 12, 24, 110 volts DC or 110 
volts AC, and 220 volts AC, with a 
single stable output of 6 volts DC. 


5. MULTIPLE OUTPUTS—Any 
number of output voltages may 
be secured from one power supply 
to suit individual needs. 


6. WAVE FORMS—A vibrator 
power supply can be designed to 
provide any wave form needed for 
the equipment to be operated. 


7. FLEXIBLE IN SHAPE, SIZE 
AND WEIGHT—The component 
parts of a vibrator power supply 
lend themselves to a variety of 
assembly arrangements which makes 
them most flexible in meeting space 
and weight limitations. 


8 HIGHEST EFFICIENCY—E-L 
Vibrator Power Supplies provide the 
highest degree of efficiency avail- 
able in any type power supply. 


9. COMPLETELY RELIABLE—Use 
on aircraft, tanks, PT boats, “Walkie- 
Talkies,” jeeps, peeps and other 
military equipment, under toughest 
operating conditions has demon- 
strated that E*L units have what it 
takes! 


10. MINIMUM MAINTENANCE— 
There are no brushes, armatures 
or bearings requiring lubrication or 
replacement because of wear. The 
entire unit may be sealed against 
dust or moisture. 


Copr. 1943, Electronic Laboratories, inc., indianapolis, Ind 


EL engineers are familiar with them all... and many 
other applications as well! They are at your service for 


NERO E LD E. BLEED ALLEL ANIL DL ALONE AS AN 
momen as ni a ta 








Lets pour the work on, chutm-— 
CaMt ler her beat us everyday!” 


... but it’s hard to beat any worker 
who drives AMERICAN PHILLIPS SCREWS 


It’s a fact . . . men have no easy time keeping their pro- 
duction ahead of women workers who have come in . 
green . . . atid been broken into screw-driving assembly 
‘huni 7 work with American a Screws. For with American 
teas the E : | " Phillips Screws there is no longer the forbidding differen- 
, “torture : ; a tial in strength and skill between men and women .. . this 
on : modern method of screw driving is a common denominator 
that lifts the ability of the ‘‘weaker sex’’ to the productive 
level of the “‘stronger sex’’. And here’s why: 


All there is to do with American Phillips Screws is: (1) 
insert the Phillips driver in the Phillips Recessed Screw 

hting. 4 ae : Fl head. (2) Aim the driver with one hand and hold the work 
ie 3 ) Pu \a = with the other. (3) Screw is automatically driven up straight 
: : : and flush ... without any effort to keep it straight. There's 

no premium on skill and strength, as with slotted screws. 

And the result: Production is increased as much as twice where American 
Phillips Screws are used. And there are no scarred hands, no scarred 
work, no broken screw heads. . . because the Phillips driver can’t slip out. 


In addition, there are other advantages to the use of American Phillips 
Screws w hich come from the name American: Full Value, guaranteed by 
self-checking count and individual inspection. American Engineering, that 
gives you expert help on special aii problems. And American 
Service, that gives reasonably prompt delivery even in war time. 


AMERICAN SCREW COMPANY 
PROVIDENCE, RHODE ISLAND 
Chicago: 589 E. Illinois Street Detroit: 5-267 General Motors Building 
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1. Fast Starting—Driver point 
automatically centers in the 
recess... fits snugly. Screw 
and driver “become one 
unit.” Fumbling, wobbly 
Starts are eliminated. 


ELECTRICAL 


2. Faster Driving—Spiral and 
power driving are made prac- 
tical. Driver won't slip out 
of recess to injure W orkers or 
spoil material. (Average time 
saving is 50%.) 


3. Better Fastenings—Screws 
are set up uniformly tight, 
without burring or breaking 
heads. A stronger, neater job 
results and there are no 
gouges on work-surface. 
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A little boy who’s full of ice cream is also full of sweet satisfaction. 
... And you, too have a sense of satisfaction over the long years of 
service being given by the heating devices you’ve made and sold. 
Chromel elements are likely in a lot of them. But whatever nickel- 
chromium elements you use, you are aware that they all came after 
our discovery of Chromel about 35 years ago. . . . Chromel elements 
last for years and years. As an alloy, it is nice to work with— 
smooth, bright, the right temper and even stretch. Uniform resist- 


ance, and excellent durability. ... We have a rather new Catalog- 


M, that contains more information useful to you than any other 


we've published on Chromel. You'll need it in post-war days. Send 


for it now. Hoskins Manufacturing Company, Detroit 8, Michigan. 
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sous 
Los 


HOSKINS 
CHROMEL 


ELECTRICAL HEATING ELEMENT 


WIRE 





GUNNER BY REMOTE CONTROL 


H's battleground is located far from the fighting 
fronts. His skill and long experience have been 
lent to the making of vital parts—parts that are vital to 
a boy in a bomber over Germany or his neighbor’s son 
ina fighter in the Pacific. Their equipment is dependent 
on split-hair accuracy of Utah Parts—and he’s giving 
it to them. He’s a gunner by remote control. 

There are hundreds like him at Utah—soldiers in 
coveralls. By the skill of their hands and the sweat of 
their brow, they’re making sure that Utah Parts don’t 
fail at the critical moment—as a switch releases a stream 
of machine gun bullets ...as a headset receives a com- 
mand to take a strategic height. These and many other 
vital electrical and electronic devices are being turned 
out in quantity and on time... by this precision task 


force at Utah. Important to the success of this task 
force is the work of the Utah laboratories. Here, new 
solutions to electrical and electronic problems are 
being worked out. Here, a great store of knowledge 
and experience is being accumulated. 

Tomorrow that knowledge and experience will be at 
the service of peacetime America. There will be better 
Utah products built—more convenience, enjoyment and 
efficiency for many Americans—because of today’s great 
advancements, necessitated by war. 

UTAH RADIO PRODUCTS COMPANY, 852 Orleans 
Street, Chicago, Illinois. Canadian Office: 560 King 
Street, West, Toronto. In Argentine: UCOA Radio 
Products Co., SRL, Buenos Aires. Cable Address: 
UTARADIO, Chicago. 


PARTS FOR RADIO, ELECTRICAL AND ELECTRONIC DEVICES, INCLUDING 
SPEAKERS, TRANSFORMERS, VIBRATORS, VITREOUS ENAMELED RESISTORS, 
WIREWOUND CONTROLS, PLUGS, JACKS, SWITCHES, ELECTRIC MOTORS 
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MOIST HANDS CAN’T MAR WHITE-X 
SURFACE OR TRANSPARENCY 


The moisture resistance of White-X is important. Be- 
cause of it White-X “takes” hard-pencil lines uniformly 
black no matter how many moist hands have come in 
contact with its special surface. And since water on 
White-X leaves no ghosts, prints from pencil drawings 
are more vivid in contrast —more uniform in line and 
background. You can take pride in White-X drawings. 


LE LAG 


Phone KEYSTONE 7000 - CHICAGO 
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FOR IMMEDIATE DELIVERY 


Fine tracing media and sensitized papers ready 
for delivery from the following cities. Just phone 


Atlanta JACK. 2121 
Birmingham 3-8183 
Boston LIBERTY 4690 
Buffalo CLEVE. 0370 
KEY. 7000 
MAIN 2664 
CHE. 7347 
MAIN 3420 
Dallas RIVERSIDE 4403 
Dayton ADAMS 9174 
Denver MAIN 516] 
Detroit RAN. 8483 
Ft. Wayne ANT'Y 4142 
Fort Worth 3-3244 
Hollywd GRANITE 4188 
Houston CAPITOL 1233 
Indianapolis MKT. 4466 
Jacksonville 5-2166 
Kans. City ICTR 7881 
Knoxville 3-4944 


Chicago 

Cincinnati 
Cleveland 
Columbus 


or by mail or phone 


Los Angeles MUT. 2341 
Memphis 8-6796 
Milwaukee MARQ. 7246 
New Orleans RAY. 0331 
New York WIS. 7-7678 
Oklahoma City  3-6306 
Omaha ATLANTIC 7890 
Philadelphia LOM. 7044 
Pittsburgh ATL. 3350 
Portland ATWATER 8681 
St. Louis CHESTNUT 0688 
Salt Lake City  4-7823 
San Diego FRANKLIN 1344 
San Francisco DOU. 5975 
Seattle MAIN 4022 
Tampa M-8377 
Toledo ADAMS 7224 
Tulsa 3-0168 
Washington NATL. 4063 
Wichita 2-2722 


to our Chicago office. 
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The basic requirements of electrical connections are always 
the same. The characteristics always wanted are high elec- 
trical conductivity combined with strength and resiliency 
to withstand vibration, shocks, and temperature changes, 
plus resistance to oxidation and corrosion. 






From a practical and profitable manufacturing stand- 
point, the best method of making electrical connections 
is the one that makes it possible to produce joints possess- 
ing all of these characteristics in quick time and at 
low cost. 


And it is because this is exactly what SIL-FOS and 
EASY-FLO brazing does, that these two low temperature, 
free-flowing alloys are today extensively used on all kinds 
of electrical connections including terminals, taps, wind- 
ings, bus-bars, switch-boards and many others. 


Because of their speed and reliability in making joints 
of exceptional strength, SIL-FOS and EASY-FLO are 
also widely used in making structural joints in switches, 
motors and a wide variety of other electrical equipment, 
and in electrical repair and maintenance work as well. 


BULLETIN 12-A WILL BRING YOU FULL DETAILS 


This recently printed bulletin fully explains the reasons 
for the strength, reliability, speed, and economy of 
SIL-FOS and EASY-FLO brazing. It also tells how to 
put these alloys to work, and contains much useful infor- 
mation on joint designs and production-boosting heating 
and handling methods. Write today for your copy. 












Typical of EASY-FLO]Ybrazed elec- 
trical connections are the two resistors 
shown above which come from the pro- 
duction line of a leading electrical manu- 
tacturer. They are used in electric motors. 


82 FULTON ST., NEW YORK 7, N. Y. 


Bridgeport, Conn. * Chicago, Ill. * Los Angeles, Cal. * Providence, R. |. * Toronto, Canada 


Agents in Principal Cities 
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DO YOU HAVE 


Weight: Approximately 124 ounces 


Avoid chattering bearings and worn parts by specifying Clare Type 
K d.c. Relay for that heavy vibration application. 


Use of a “‘fatigueless” beryllium copper hinge in the Type K gives 
a simple, compact unit that insures uniform armature movement up 
to millions of operations. This design makes unnecessary the use of 
anti-vibration springs. 

Small and compact— measures only 144” x 114"x 13/16” —the Type K, 
shown here, weighs but 124 ounces. It és a definite contribution to 
design problems where weight and space are important factors. 
The Type K can be furnished in the contact forms shown with any 
number of springs up to and including 12... coil voltage range is 
from 1.5 volts to 60 volts d.c....contacts of either 18 gauge 
silver, rated one ampere, 50 watts, or 18 gauge palladium, rated 
two amperes, 100 watts can be furnished. 


Contact spring pile-ups are fastened to the heelpiece with screws 
tightened under pressure and secured by a coating of Glyptol at 
head and foot. All metal parts are specially plated to withstand a 
200 hour salt spray test. 


Like all Clare Relays, the Type K can be “custom-built” to meet 
your specific requirements. Write us of your needs. Let our engi- 
neers advise you of the many coil contacts and adjustments that 
can be made up for you. Whether your requirements are large or 
small, we invite you to consult with us regarding your problems. 


Send for the Clare catalog and data book. C. P. Clare & Company, 
4719 West Sunnyside Ave., Chicago (30), Ill. Sales engineers in 
all principal cities. Cable address: CLARELAY. 


Hinge of “‘fatigueless”’ ber- 
yllium copper insures long 
life under vibration. 


Nickel contact springs to 
which contacts are overall 
welded by special process. 


Strong, hard, long wearing 
Bakelite bushing insula- 
tors resist vibration and 
heavy contact pressures. 


CLARE RELAY S 


‘““Custom-Built’’ Multiple Contact Relays for Electrical, Electronic and Industrial Use 
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's the insulation for your pres~ and mechanical requisites, @ range 
nt essential needs, and post-wor of TURBO products are available for 
iplannings! smooth bore, non-de- particular needs — Flexible Var- 
teriorating and non-absorbent char- nished Oil Tubing, Varnished Glass 
acteristics, © and resistance to wear, Tubing, and Extruded Tubing. Also, 
obrasion and impact assure higher to safeguard circuits, T TURBO Wire 
operating efficiencies under most Identification Markers ore offered. 
severe conditions. Moreover, be- t t x 

cause many applications today re- advantages of each TURBO 
quire insulation embodying specific _ Sample board, with 
properties in varying degrees '° specimen of each and list of standard 


meet great divergence in electrical sizes will be sent on request. 


WILLIAM BRAND & COMPANY 


976 FOURTH AVE-) iu -sas iia HURON STREET 
NEW YORK, N.Y. TT Bt y CHICAGO, Itt. 
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Sulphide Selenium 


yo KEY to many a puzzling new in- 
dustriaf development is frequently the 
right application of Power Conversion. At 
the heart of many of today’s electrical 
marvels is a Metallic Rectifier Stack. Equip- 
ment designs once believed impossible or 


impractical are now in common daily opera- 
tion—rendering efficient, dependable service. 


Are you working on any ideas involving 
D. C. Power Supplies, Metallic Rectifiers, or 
Conversion Assemblies? Our Engineers’ ex- 
perience in solving many such problems is 
at your service. There is no obligation. 


Write today on your business letterhead for Bulletin 77 
giving full details on B-L Metallic Rectifiers. 


THE BENWOOD LINZE COMPANY «= ST. LOUIS, MO. 


Designers and manufacturers of Copper Sulphide and Selenium Rectifiers, 
Battery Chargers, and D.C. Power Supplies for practically every requirement 
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Man, that’s a 
smooth prime 


COGE «ss 


“SPEC” COATING 
With a Distinct Egyptian PLUS 


Every specification finish we make meets Brushed, sprayed or dipped, it covers 


Government requirements to the letter bare metal with an extra-smooth, red- 


... but \that’s only one point. There’s 


a plus in an Egyptian “spec” finish, an 
extra value, which shows up in han- 
dling and in results. 


. AXS 946 e 


For example AXS 946, a rust inhibiting 


primer for a wide list of ordnance items... 


brown, corrosion-resistant coat which 
takes the final finish beautifully. Dries 
evenly and quickly. 

For your products today — and to- 
morrow — an Egyptian Finish ‘offers 


important plus value. 


* * * 
Special correspondence on finishing problems is invited. 


LACQUER 


THE EGYPTIAN wmanuractuRiInG 


ROCKEFELLER CENTER, NEW YORK 20, N.Y. 


= GYPTI 


SUPERIOR FINISHES 


COMPANY 


ie odie . 
x Ww WwW 
Egyptian’s new U. S. Gov- 
ernment “Spec” Book—4th 
Edition—is ready. It’s help- 
ful and it’s FREE. Send for 
your copy. Please address 


Dept. P-11 
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EY) erhaps pour industry was 
borin at the tower of Babel... 


The point to the Bible story of the Tower of Babel was that 
progress on the greatest works of men ceased when by an 
unfortunate miracle each man was endowed with a different 
language and could not communicate or receive ideas from 
his fellows. 


y 
dF 


By a greater miracle the electrical, and electronic industries 
undo the confusion of Babel and foster all progress by perfecting not only the communication of ideas 
but the quick transfer and utilization of electronic power. 


Formica’s service to these industries includes twenty-five years of research to perfect special grades 
of laminated plastic designed to meet requirements of their present production and their future creations 
for closer knit world. These grades stress in varying degree such properties as low dielectric constant, 
low coefficient of thermal expansion, light weight, great strength. easy machinability and resistance 
to chemical action and water absorption. Some grades of Formica may be the answer to an old or 
a future problem of material. 


THE FORMICA INSULATION CO. 4638 Spring Grove Ave. Cin’ti 32, 0. 
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LOOKING 
FOR 
TROUBLE 


You wouldn't find it much fun, sitting on 
a hill looking for Japs. That’s what this 
soldier is doing, on a battlefield some- 





where in the South Pacific. Every tree, 
every bush, every slightest movement must 
be scrutinized carefully. Everything may 
look peaceful enough, but there’s plenty 
of trouble out there. And the big idea 
is to track it down, before it finds you. 





This young lady, too, is on the lookout for trouble. With 
a microscope she is examining pivots to be used in Simpson 


electrical instruments and testing equipment. 


From start to finish these pivots have been processed en- 
tirely right in the Simpson plant. Rounded on ends in true 
spherical form . . . specially heat-treated to make them hard 
for long wear, tough to withstand shocks and vibration... 


ground and lapped to a mirror finish to prevent rusting. 






hat 
an To the naked eye each one is a model of delicate pre- 
ent ae : ; . . , 
ims cision. But Simpson doesn’t stop there. It is this young lady’s 
job to search out any microscopic flaw that might affect an 
ries instrument’s accuracy. 
eas 
i The same meticulous care attends every step of manufac- 
des ture. Why? Because Simpson instruments are going forth to 
ons ie , 
ain posts of vital importance, on the home front and the fighting 
nce fronts alike. Because it is our job not only to make all we 
| oF can, but to make them the best we can. 
SIMPSON ELECTRIC COMPANY 
5200-5218 Kinzie St., Chicago 44, Illinois 
32, 0. 


e 
a INSTRUMENTS THAT STAY ACCURATE 


Buy War Bonds and V Stamps for Victory 
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Modern war planes can climb a mile a @tr conditioning and refrigeration ... plus controlled 
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nm he wr 7. am -_ ratacnhare > ms : l 
can be up mM Lne sub-stratosphere. But T his is one of the many interestin and chine 


Temperature takes a nose ive ; } ' important ways mn which air Sy is pocke 


plane soars higher. At 20,000 feet the ten ; : contributing to our war effort. To do the tasks and, 
perature is well below zero. Apparently at ' of war time, General Electric has ree Jess 
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bitter-cold e 4} ee \ peacetime air conditioning. This will be made 
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"THE starters whir. The engines 

roar. 
bombers swing out on their devas- 
Then the run over 
Turrets swing to bring 
enemy fighters within reach, ma- 
chine guns chatter across the flak- 
pocked sky. Bomb bay doors open 
and, after the eggs have been laid, 
close again. An enemy stronghold 
is obliterated, a flock of hostile air- 
craft is blasted out of the sky. 


tating mission. 
the target. 


The great swarms of 


In these—and in many more air 
a small electric 
motor plays a vital part. In many 


motors, unfailing 


War operations — 


performance is 
made certain—at ground level or 
30,000 feet upstairs—by laminations 
of U-S-S Electrical Sheets. 
Produced under constant control 
of magnetic and physical properties 
at the mill, U-S-S Electrical Sheets 
won recognition by their long service 
in big land based motors, generators, 
electric drives and transformers. Their 
quality proved to be uniformly high 


pour 


won its wings 7 


—their performance measured up to 
the stiffest requirements. 

In electrical installations in ma- 
chine shops, mills and factories, lami- 
nations of U-S-S Electrical Sheets 
are also meeting the most difficult 
requirements. 

If you are now making—if your fu- 
ture plans include—any of the items 
listed, or other essential equipment 
in which electrical sheets are used, 
our engineers will help you toselect the 
material best suited to your needs. 
Write us for complete information. 


ONE Aim... Victory...BUY BONDS! 


DO YOU MAKE PRODUCTS PROPELLER PITCH CONTROLS - 
LANDING GEAR MOTORS - 


LIKE THESE? 


BOMB BAY DOOR MOTORS 
RADIO TRANSFORMERS - GUN 


FIRE CONTROLS - GYROSTABILIZERS - WING FLAP MOTORS 


AUTOMATIC PILOTS - 


MOTORS - INSTRUMENTS - 


rURRET CONTROLS - GENERATORS - DYNAMOTORS - PUMPS 
ACCESSORIES - STARTERS - RELAYS 


Use Light Gage U-S-S Electrical Sheets for High-Frequency Equipment 


CARNEGIE-ILLINOIS STEEL CORPORATION 
Pittsburgh and Chicago 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 


United States Steel Supply Company, Chicago, Warehouse Distributors 
United States Steel Export Company, New York 


3 ok Be Be > Bee as be a Se ct eS 





NOTHING TO IT, EH? \ 


Modern war planes can climb a mile a \ { \ air conditioning and refrigeration...plus controlled 


minute. In very few minutes a fast climber 


pressure...make these tests possible. 
can be up in the sub-stratosphere. But... 


This is one of the many interesting and 
Temperature takes a nose dive as the .| important ways in which air conditioning is 
plane soars higher. At 20,000 feet the tem- 1 * (9) contributing to our war effort. To do the tasks 
perature is well below zero. Apparently at » 4. \4',54 of war time, General Electric has developed 
about 35,000 it becomes fixed . .. at 70 de- 4: \4 | 9§ dependable air conditioning and industrial 
grees below zero in the temperate zone. Over ' Bi refrigeration equipment...equipment that is 


the equator, stratosphere temperature drops as . &\ ‘4.5 more flexible, more compact, more efficient. 


low as 100 degrees below zero. After the war, lessons learned in wartime 


Both pilot and plane encounter troubles in the ' \ \\ production will be applied to making better 
bitter-cold, rarefied air of the sub-stratosphere. -\\ | Vy aq Peacetime air conditioning. This will be made 
Moisture freezes, oil congeals, engines gasp and die VALS available to all from General Electric. 


unless aided by turbo-superchargers. + BUY WAR BONDS *z 
- . . PBB II IIS 
Nevertheless, planes and pilots are learning to fight 


at higher and higher levels—thanks to research con- \ General Electric Company, Air Conditioning 
ducted on the ground in test chambers which reproduce \.\ and Commercial Refrigeration Dhivisions, 
the conditions of the stratosphere. Accurately controlled Vy Ay Section 4311, Bloomfield, N. J. 


GENERAL ELECTRIC 


Hear the General Electric Radio Programs: The ‘‘HOUR OF CHARM,” Sunday 10 P. M., EWT. NBC...‘‘THE WORLD TODAY” News, Every Weekday 6:45 P. M., EWT 
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The steel that 
won its wings 7 


7. HE starters whir. The engines 

roar. The great swarms of 
bombers swing out on their devas- 
tating mission. Then the run over 
the target. Turrets swing to bring 
enemy fighters within reach, ma- 
chine guns chatter across the flak- 
pocked sky. Bomb bay doors open 
and, after the eggs have been laid, 
close again. An enemy stronghold 
is obliterated, a flock of hostile air- 
craft is blasted out of the sky. 


In these—and in many more air 
war operations — a small electric 
motor plays a vital part. In many 
motors, unfailing performance is 
made certain—at ground level or 
30,000 feet upstairs—by laminations 
of U-S-S Electrical Sheets. 

Produced under constant control 
of magnetic and physical properties 
at the mill, U-S-S Electrical Sheets 
won recognition by their long service 
in big land based motors, generators, 
electric drives and transformers. Their 
quality proved to be uniformly high 





pour 


—their performance measured up to 
the stiffest requirements. 

In electrical installations in ma- 
chine shops, mills and factories, lami- 
nations of U-S-S Electrical Sheets 
are also meeting the most difficult 
requirements. 

If you are now making—if your fu- 
ture plans include—any of the items 
listed, or other essential equipment 
in which electrical sheets are used, 
our engineers will help you toselect the 
material best suited to your needs. 
Write us for complete information. 


ONE AIM... Victory... BUY BONDS! 


DO YOU MAKE PRODUCTS PROPELLER PITCH CONTROLS - BOMB BAY DOOR MOTORS 


LIKE THESE? 


LANDING GEAR MOTORS - 


RADIO TRANSFORMERS - GUN 


FIRE CONTROLS - GYRO STABILIZERS - WING FLAP MOTORS 
AUTOMATIC PILOTS - TURRET CONTROLS - GENERATORS - DYNAMOTORS - PUMPS 


MOTORS - 


INSTRUMENTS - ACCESSORIES - 


STARTERS - RELAYS 


Use Light Gage U-S-S Electrical Sheets for High-Frequency Equipment 


CARNEGIE-ILLINOIS STEEL CORPORATION 
Pittsburgh and Chicago 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 
United States Steel Supply Company, Chicago, Warehouse Distributors 
United States Steel Export Company, New York 


UNITED STATES STEEL 





STEWART 


} 


““GRIP-IT” 


The Solderless Terminal That 


STAYS PUT 


ERMITS uniform installation with 

unskilled labor. Provides a strong 
mechanical joint that withstands severe 
vibration. 

Used by leading electrical contractors. 
Approved by prominent electrical en- 
gineers. 

Cut down installation time and save 
valuable man-hours by using ‘Grip-it’’ 
Solderless Terminals. 


In Three Finishes 
Silver Nickel Hot Tin 


Send for Samples and Quotations. 
Let us have your prints and specifications. 


Quick response to inquiries 


STEWART STAMPING CO. 


621 East 216th St., New York 67, N. Y. 


BUY MORE 
~~ WAR BONDS 
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EASY TO CONNECT 
EASY TO CARRY 


The type HQ Portable Balancing Unit 
comes packed in two easy-to-carry cases. 
It consists of (1) a sensitive indicating 
wattmeter assembly, with necessary 
controls; (2) a sine wave generator, and 
a velocity-type vibration pickup. For 
speeds below 600 rpm, a low-speed pick- 
up is available. Additional standard 
pickups, seismic mountings and low- 
speed pickups can be supplied in separate 
carrying cases as auxiliary equipment. 


Westinghouse 


PLANTS IN 25 CITIES... 


OFFICES EVERYWHERE 


WITH THE NEW WESTINGHOUSE 
Portable Dynamic 
Balancing Unit 


Westinghouse announces a new portable, balancing 
machine that balances large, heavy rotors under actual 
operating conditions—easily, quickly and simply. 

Two-plane balancing, for example, can be done with a 
minimum of three test runs; one with the rotor in its 
original condition, and two using trial corrective weights 
in the chosen corrective planes. 

This new type HQ Portable Balancing Unit operates on 
the “‘Wattmeter Method” of vibration testing, developed 
by Westinghouse Research Engineers for balancing heavy 
machinery in factories, powerhouses and ships. Ordinarily, 
the speed range is from 600 to 10,000 rpm. By means of a 
special attachment, the range may be extended down 
to 100 rpm. 

For complete information about this new Westinghouse 
development, call your nearest Westinghouse office. Ask 
for Descriptive Data 85-920. Or write Westinghouse 
Electric & Manufacturing Company, East Pittsburgh, 
Pa., Dept. 7-N. 


jJ-08066€ 
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A Tireless Metal... 


iT yale moO OOO tts lo he 


guards trains moving “on the double” 


Union Switch and Signal Company found the 
fatigue-resistant metal they needed for Code Trans- 
mitter spring pendulums among the INCO NICKEL ALLOYS 


Typical of the unique suitability of Inco Nickel 
Alloys in highly specialized applications is their 
use in today’s railway signal equipment. 


For instance, the Code Transmitter illustrated, 
built by Union Switch and Signal Co., Swissvale, 
Pa., acts as a tireless mechanical watchman. It is 

a key unit in the flexible, sensitive 
Coded Track Circuit and operates 
directly through track rails, thus 
saving costly wayside wires. It trans- 
mits to wayside signal, engine cab 
signal, or both, showing the pres- 
ence or absence of traffic on the rail- 
way trackage under its control. 


Code Transmitters are used in 
groups of two, three or more for sec- 
tions of track up to two miles long. 
Each Transmitter sends one coded 
message to the receiving signal ... 


A DOZEN TRAINS 
AT HIS FINGER TIPS 


Centralized Traffic Control, 


& Signal Co., is ultre 


built by Union Switch 
rn traffic spee 


permits fuller, safer, faster use of track and equip- . 


1ent...cuts switching delays ...shows 
movement of all trains in area 
signal control. Inco Nickel 


specialized applications, 


ELECTRICAL 


and records 


..+ provides 


dlloys use 


d 


MANUFACTURING, 


ove r-all 
in many 


“clear”. . .“approach-medium,” ete... . at a_ set 
rate of electrical impulses per minute .. . 180, 
120, down to 75. 


A continuously vibrating spring pendulum 
controls these impulses. At the 180 rate, the pen- 
dulum vibrates over 1,000,000 times in 4 days... 
100,000,000 times a year. 


Fatigue-resistant “Z” Nickel, an Inco Nickel 
Alloy, is used for this pendulum. Not a single 
“Z” Nickel spring pendulum has ever failed. 


Monel, another Inco Nickel Alloy, is used as 
a base for the Code Transmitter contact points. 
Monel is strong and tough; it resists the corro- 
sive conditions produced by the electric arcing 
in the transmitter. 


s +. * 
HAVE YOU A PROBLEM REQUIRING SPECIAL PROP- 
ERTIES IN A METAL? INCO’s Technical Service will 
advise you...one of the 8 Inco Nickel Alloys 
may be the answer. Write for the booklet “ 


mendous Trifles” which discusses the properties 
of the 8 Inco Nickel Alloys in detail. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street New York 5, N. Y. 


a ‘INCO NICKEL ALLOYS 


MONEL - “K’’ MONEL + “S” MONEL - “‘R” MONEL + “KR” MONEL + INCONEL + “Z” NICKEL » NICKEL 


Sheet... Strip...Rod...Tubing...Wire...Castings 
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FOR EQUIPMENT, SPLICING OR MOTOR REPAIR 


set 


180. HE FAMILIAR trade mark, EMPIRE, on the end of a roll of 


varnished cambric, or glued to the core of a single tape roll, 


lum signals “OK” to the man on the job. It stands for a tape he’s used 


pen- 4 ° — . . : . . 
; before, or seen in use giving maximum service in many applications. 


Dees 


bel Every time you specify Empire for your equipment, or order it for 
LC e . . . , . 

rgle splicing or motor repair, you’re buying a share of the benefits of 
Mica’s long experience — top dielectric strength, sure seal against 
1 as 
ints. 
rro- 
‘ing 


damaging moisture, flexibility without cracking of varnish films, 
and maximum tensile strength. Straight-cut cambric and tape for 
smooth layers between field coils and end windings, slot and phase 
insulation, straight machine taping. Bias-cut, with just the right 


s0P- amount of stretch to give snug-fitting wrappings over irregular sur- 


will 
loys 
lre- 


ties 


faces — coils, cable splices, bus bars and terminals. 


Save time by ordering a// your insulations from Insulation Head- 
quarters. 


ca Insular Company 


200 Varick Street, New York, N. Y. * 600 Van Buren Street, Chicago, IIl. 
501 Marion Bldg., Cleveland, Ohio * Representatives in principal industrial centers 


1. Y. 


KEL 
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ELECTRICAL 


uP A TIME O¢ ye 


HE skill and facilities Wagner has gained in 52 years of 
woe i i rs are now bein 
inansetleilantiatideibiteinainins manufacturing quality motors are no being used to speed 
used on machine tools and other electri: | up Victory. Wherever there is war activity you will find Wagner 
cally-driven equipment that operate in motors doing a job—on ships, tanks, and planes...in army can- 
clean, dry locations. 1/6 to 400-hp, 25 to . ° 
60 cycle, 2-or 3-phase. tonments and navy yards ...on motor driven machinery and 
equipment in shipyards, in mines and in all kinds of plants 
producing war materials. 


Wagner motors have proved their ability to produce de- 
pendable power under the most severe operating conditions and 
they can help you, too, in your war effort. 


No matter what type of motor you require — regardless of 
the torque, speed, or current requirements, you can choose a 
motor from the Wagner line that is correctly engineered for the 
job. The three motors illustrated represent just a few of the 
various types of Wagner motors. Each Wagner motor has special 
electrical and mechanical characteristics that make it the ideal 


Wagner type CP Totally-Enclosed Fan- motor for certain applications. 


Cooled Motors are used on machine tools 
and other motor-driven equipment, where 
dust, dirt, filings, chips, fumes and other 
destructive elements are prevalent. 1-1/2 
to 125 hp, 25 to 60 cycle, 2- or 3-phase. 


Wagner's 29 branches are manned by trained field engineers com- 
petent to solve your motor application problems. They will gladly 
consult with you and do everything possible to assure you the quickest 


delivery on the motors you need to keep war production on schedule. 


Sead for These Valuable Salletins. + » Bulletins 


MU-182 and MU-183 illustrate and describe the complete line of Wagner motors 
—a motor for every purpose. Copies of these bulletins will be sent upon request. 


Wagner type HP Explosion-Proof Motors 

are ideal for machines located where in- ¥: Me 
na aanadies ahem Wasgner Electric Corporation 
handled or manufactured. 3/4 to 125 hp, 

2- or 3-phase, 25 to 60 cycle. sy see olde lll 


mad. 6454 Plymouth Avenue, St. Louis, Mo., U. S. A. 
ELECTRICAL AND AUTOMOTIVE PRODUCTS 


s 
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TTER GROMMETS 
POIN THE WAY TO THIS 


HE rubber shortage forced Auto-Lite’s 
i Manufacturing Division into the 
manufacture of grommets from a synthetic 
compound, But it wasn’t long before these p!as- 
tic products demonstrated marked advantages. 
They resisted oil damage. Cracks didn’t develop 
as readily to form paths for treacherous electri- 
cal shorts. 


So it was natural for engineers and designers 
to turn to Auto-Lite when a problem developed 
in supplying nipples for high tension circuit 
connections on coils and distributor caps. And 
again performance reports give evidence of a 


better product. 


Already other developments are crowding for 
consideration, products calling for bigger areas, 
more difficult shapes. Auto-Lite engineers are 
bending every effort to show what can be achieved 
with injection and compression molding 
of plastics and meeting with remarkable 
success. Should you have a plastic prob- 
lem which needs solving their experience 
in this field may prove helpful to you. 


THE ELECTRIC AUTO-LITE COMPANY 
BAY CITY Boy Manufacturing Division MICHIGAN 


PLASTICS 


sa 
FOR THE DURATION...AND AFTER Le 


ELECTRICAL MANUFACTURING, 


November 1948. . 


. $3 





Stupakoff produces a complete line of 
precision, “radio grade’, low loss insulators 
“for great made of Steatite and other materials } 
achievement”’ SONS ORE, ALOR 3S) 


Back The Attack— Buy War Bonds SS Ee 


STUPAKOFF CERAMIC AND MANUFACTURING CO., LATROBE, PA. — 
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Adlake Hanger te Mercury Relays F 


STAMINA 
Dab at 
DEPENDABILITY. 





Automatic power control can be no more dependable 
than its relays. That is why the plunger-type mercury 
relay is replacing other types. It is the most dependable 
relay thus far developed for many types of service, be- 
cause dirt, dust, moisture, temperature changes, humidity 
etc. can not affect its hermetically sealed contacts. 




















ADLAKE Plunger-type Mercury Relays are available 
for either quick or time delay action... for A. C. up to 
440 volts...for D. C. up to 115 volts (and higher, with 
outside resistors)... and contact capacity from a frac- 
tion of an ampere to 100 amperes. All operate on the 
same basic principle. All are armored against outside 


impact. All have hermetically sealed mercury to mercury Adlake Relay No. 1040—(for A.C.) 
contacts which are positive, chatterless, noiseless and arcless. 514" bish, 214” wide, 2%" projection. 
For complete data, request bulletin. For panel mounting. Contact normally 


open or closed. Quickortime delay action. 
Contact protected by metal armor. 
IN THESE 


SIMPLE, UNFAILING, POSITIVE ACTIOWN AND OTHER APPLICATIONS 








Radio transmission 
Saat ee le 
Photo-electric apparatus 
Heating and ventilating 
rte oe) 
eat a 
ra oe) 

Remote and automatic 
ra oe) 
on Air conditioning controls 
Signals and indicators 





Refrigeration controls 
OT mat al ie) 
Ia Le tae tad 
SPT Ses ee 
Across the line motor 
start switches 














Motor reversing switches 


©--- 


Energized 

















De-energized cone pill oa os Energized AIT Dal rule) 
2 . ‘ ot ulis plunger own into . . Animated displays 
Plunger re s8 Mercury mercury M. Mercury thus dis- Mercury now fills thimble T, is Aes 
M. Space indicated by S is filled placed enters thimble T through completely leveled off and mer- mae tr 
with rts rice Bier ear the ee Samecceny ces eck, aerate 
° has pat nd ys vd through ce- EE. Degree of porosity of plug Ma CU ue a 
ramic plug CP, thus —*y gre. z 4 5 ; 
the shins sob aeneniie effecting time delay. CP determines length of time de TT tees ad 








lay—and accurately. Dry cleaning equipment 
Surgical lighting controls 


ene eae none as 
TOC Ae a VENT CMD Done 


SOFT: 2 Eh 12128 Ed ELKHART, INDIANA NEW YORK - CHICAGO 







sketches are not mechanical draw- 
ings. They show how Adlake Relays 
work, not construction detail, 






MANUFACTURERS OF ADLAKE HERMETICALLY SEALED MERCURY RELAYS FOR TIMING, LOAD, AND CONTROL CIRCUITS 
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The properties of the 32 grades of PANELYTE laminated res- 
inous structural plastics are clearly defined and as easy to 
evaluate as different steels. PANELYTE should not be con- 
sidered as a substitute for any natural or manufactured 
material — but as a “‘preferred material’’ for applications 
calling for the unique combination of electrical and me- 
chanical properties found only in PANELYTE. To specify the 
correct PANELYTE for a given application, our engineers 
have only to know the exact requirements for the part. 


Many manufacturers are cutting days — sometimes weeks — 
from production schedules by using molded PANELYTE parts. 
By simplifying assemblies and reducing number of parts 
needed, both time and money are saved. PANELYTE (paper, 
fabric, wood veneers, fibre glass,sand asbestos base) is 
made in Sheets, Rods and Tubes. 


PANELYTE structural parts are molded or fabricated to your 
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can do for you! 


exact specifications — and shipped ready for assembly. 
Molding and fabrication of finished parts, as well as the 
manufacture of the major part of the resins used, are done in 
the PANELYTE plant. ‘Out front’ in the war effort, this 
greatly enlarged plant is now supplying over 2000 parts 
to the aviation industry alone. In addition, a tremendous 
volume of PANELYTE mechanical and electrical parts is 
being used in maritime construction, and for equipment in 
the Signal Corps and other branches of the service. 


; ’ . Afr Ce + '4 
Mi | ri _~ \ Q p 
Tree ee AL Ai at AOD in u 


' Jina 


PANELYTE policy for the past 13 years has been to work 
in closest cooperation with the engineering staffs of leading 
firms in the Automotive, Aviation, Central Station, Chemical, 
Communications, Electrical Equipment, Marine, Transporta- 
tion,* Petroleum, Radio, Refrigeration, Textile and Paper 
Industries. PANELYTE engineers designed or assisted in the 
design of many structural parts which are recognized as 
important advances in the Aviation and Electrical Industries. 
Our thorough knowledge of the design, manufacture, and 
use of structural laminated resinous plastics may help you 
with some immediate problem — or in planning for future 


. production, Samples and factual Data Sheets are available. 






PANELYTE DIVISION, ST. REGIS PAPER COMPANY... AMERICA’S LARGEST PRE-WAR MANUFACTURER OF THERMO-SETTING MOLDED LAMINATED PLASTICS 






"9 
4 4 


J CLEMCL 


MASS PRODUCTION OF SHEETS, RODS, TUBES, MOLDED FORMS, FABRICATED PARTS 


Sales Offices: Atlanta, Chicago, Dallas, Denver, Detroit, Houston, Kansas City, Los Angeles, Montreal, New Orleans, St. Louis, St. Paul, San Francisco, Seattle, Toronto, Vancouver 


Experienced and reliable Fabricators in Industrial Centers from coast-to-coast 











SPECIAL 


SPECIAL 


DEPENDABILITY 


res 


STN MCU CEL Me on 
DeJur wire-wound potentiometers perform their functions 
dependably. There’s a DeJur potentiometer to fill your 
needs. Here, we illustrate a few... however, we can and 
do produce these units to required resistances. We will 
gladly furnish technical data upon request. 


s e 

7 e JUT-AMSCO (OTporation 
‘ EIEIO EEL 

Awarded for Excellence in Pro- 


duction and Quality of Material SHELTON, CONNECTICUT 
NEW YORK PLANT: 99 Hudson Street, New York City *® CANADIAN SALES OFFICE: 560 King Street West, Toronto 
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Cilly Bodine says-"""0 make today’s fractional 


horsepower speed reducer motors last longer— 


KNOW YOUR MOTOR — APPLY IT CORRECTLY!” 


Select motor winding 
best suited to load 
choracteristics. 


Avoid mounting motor 
below speed reducer 
to prevent seepage 
of lubricant from geor 
housing to motor. 


a 


SIZE of speed reducer motor 
should be chosen with care. Whether 
you are applying an old motor or 
selecting a new one for a particular 
application, it’s important to pick 
the right motor for the job it must 
do. First—determine the speed in 
revolutions per minute at which the 
driven machine must operate. Then 
measure or calculate the torque in 
inch-pounds necessary to drive the 
machine. On these charts you will 
find the proper Bodine speed re- 
ducer for this speed and torque. 


BARS 


SACS RSS 


ee ee 


DESIGN 
IDEAS 
BY BODINE 


for your postwor notebook 


. ELECTRICAL 


MANUFACTURING, 


Apply motors so thot 

high point in a varying 

load cycle will not re- 

cur on the same tooth 
of gear 


Use safety clutch fric- 

tion drive or shear pin 

for inertia or shock 

loads to prevent dam- 
age to gears. 


BODINE SPEED REDUCER MOTORS 


Constant Speed Motors Universal Motors 








teh 
Co TT IS 
1 


A 
DAT row ae isi 


TORQUE is ‘wi 


For description and construction of motors in each group, write for Bulletin 1022A. 


BODINE ELECTRIC COMPANY 
2256 W. Ohio St., Chicago 12, Ill. 


Bodine engineering service is 
available to help you solve your 
motor application problems, even 
though all Bodine production is now 
for war needs. 

When designingequipmentin which 
the motor is mounted inside a cab- 
inet or other enclosure, it is impor- 
tant to provide for adequate ven- 
tilation. A cool motor lasts longer, 
requires less maintenance, and is 
more reliable. At low ambient 
temperatures, a smaller motor can 


November 19438 


be permitted to operate at full ca- 
pacity without danger of overheat- 
ing. The smaller motor also makes 
design easier and is less expensive. 
With restricted ventilation, a lower 
temperature source must be provid- 
ed by use of a larger motor frame. 


Another good design practice is 
to keep the motor accessible for 
service. There will be less danger 
of motor failure from lack of main- 
tenance if it’s easy to lubricate, in- 


spect, and replace worn brushes. 
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WHAT TO LOOK FOR 
IN FUTURE ISSUES 


Electro-deposited finishes have 
been in a state of radical change, 
too. Scarcity of familiar metals for 
electroplating processes and new 
war-related specification points have 
called for resourcefulness and skill 
both to conserve materials and to 
gain important product advantages. 
An authoritative review of recent 
progress in the art. 


Multi-speed, polyphase motors. 


Rigid though the WPB rules calling 
for standard motors may be, there 
are many engineering designs where 
only highly specialized, or inter- 
mediate, power sources will enable 
the job to be done. Here will be a 
companion piece to a previous dis- 
cussion of multi-speed, single phase 
motors for the product. 


Will it be fluorescents or incan- 
descents in postwar lighting 
equipment? War has so strongly 
entrenched the fluorescent source in 
the field of industrial illumination 
that an informed look ahead in re- 
gard to probable home lighting units 
is both timely and deserved. 


Member 
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FOR WAR TODAY—FOR YOUR PRODUCTS TOMORROW 7 


DIE CAST OF ZINC ALLOY 
—TO SAVE $3.37 PER PART 


ALLOY POT 


A publication issued tor mat I THe New Jersey Zinc Company to report on 


js and accomplishments in the field of die castings. Title Reg. U. S. Pat. Off. 


ELECTRICAL MANUFACTURING EDITION No. 15 


11 DIE CASTINGS GIVE 
MAXIMUM ADJUSTMENT 


The lamp shown below features unusual adjust- 











A part for an aviation training device 


ability —to carry the light source in a six foot 


The zinc alloy die casting shown above — ma- spherical field. Its die cast joints—and an ingen- 
chined and ready for assembly — costs $3.63. As ious balancing mechanism—permit the reflector to 
originally produced by another method, of another be held in any position desired. This lamp is serv- 
material, it cost $7.00. And this saving is realized ing in the ‘round the clock operation of war plants 
despite a comparatively small number of castings and engineering offices. It also serves to emphasize 
required. The casting is employed in a device for the many advantages of zinc alloy die castings. 
training aviation students in blind flying. Consider the 11 zinc alloy die castings from 
Although the economic advantages of zinc alloy these standpoints: unusual shapes in one piece to 
die castings are now well known among design minimize the number of parts and assembly opera- 
engineers, the impression may exist that these tfons required; accuracy of dimensions for the 
economies are true only When long production snug fit of mating parts; smooth surfaces as-cast 
runs are involved. The above application is one of for easy finishing in rich brown enamel: low cost 
many which dispel this misconception. production through the elimination of machining. 
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Process Facts Count, Too 


Progressive development of new and improved engineering designs 
is always a multi-part undertaking. The oneness of sound operating 
principles, best materials for the job, good engineering, properly 
considered appearance factors and meeting a predetermined market, 
remains incomplete without due regard for the fabricating processes 
and assembly methods by which the final result is to be achieved. 
Indeed, it is probable that many of the newer products planned 
for post-war will be quite as strongly influenced by process con- 
siderations as by materials themselves. 





5 
IT 


st- 
ni Specifically, powder metallurgy, variations within die casting 
ten and extrusion techniques and resourcefulness in the specification 
kes of stamped components offer a notable bearing upon the results 
erv- to be derived with metal parts. Again, molding techniques, stamp- 
ants ing and pressing, contour drawing and induction heating affect 
size plastic and other non-metal specification points. 
IS. 
a - It seems logical, since such components must be either fabricated 
~~ within the product manufacturers plant or obtained as raw material 
pera’ or pre-fabricated sub-assemblies from suppliers, that one of the 
- the important decisions to be made in planning for postwar relates to 
vent OT basic economics, to alertness in making the most of both war 
cost | created plant facilities and investments and to competitive special- 
ining. ization. Thus, possible expediency becomes crowded further and 
further into the background and soundly derived engineering 
decisions, involving how much or how little specific fabricating 
work should be done in the individual plant, may be reached. 


Looking back over the years one sees the temporarily prepon- 
derant influence upon products of various kinds of new fabricating 
facilities as they have come along. The development of the band 
saw changed the out of doors architecture of this nation’s homes 
quite as much as the wood turning lathe changed decorative trim 
indoors. More recently, refinements of molding processes have 
brought progressively larger and larger parts until today the plastic 
refrigerator or automobile is far from a remote probability. 


So keep your eyes on processes, too. War stimulated, the pace 


has quickened in that field. Tomorrow will not wait upon yesterday 
in any branch of product design accomplishment. 
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A\TERIALS 


geously to the pressing or stamping method of 


which lend themselves advanta- 


fabrication cover a broad range indeed; in 
luding, as they do, ferrous and non-ferrous, metal 
lic and non-metallic classifications. Copper may, very 
properly, come first to mind since it was one of the 
earliest, if not the earliest material to be fashioned into 
useful shapes by hand hammering, but lead, iron, steel, 
copper, tin, zinc, aluminum, magnesium and the pre- 
cious metals and their alloys as well as wood veneer, 
paper pulp, vulcanized fibre, mica, and thermoplastic 
sheets can all be used by the engineer designer in mak 
ing his product by the stamping method. 

Hooke’s Law states that “A body acted upon by ex- 
ternal forces will deform in proportion to the stress de 
veloped, so long as the unit stress does not exceed a 
certain value, which value varies for different mate- 
rials.” This expression may manifest itself in any of 
the following characteristics: tensile strength, ductility, 
shear strength, compressive strength, elasticity and 
elongation. Other things which should be considered 
when judging the workability of a material are hard- 
ness, grain structure, flow factor or creep, and chemical 
analysis of the metal or nonmetal involved. 

Every one of these characteristics will assume a dif- 
ferent value for a different material and in the case of 
metals, for their different alloys. While this. multi- 
plicity of values may appear confusing, it is in reality, 
an advantage because it offers the specifier a wider se- 
lection of materials from which to choose. 


HERE ARE THE METALS 


EAD is one of the oldest metals, with known facts 
dating back to 3000 B. C. 
monly used where a highly corrosion-resistant coating 


As terne plate it is com- 


is wanted on sheet iron. This plate is a 15-25 per cent 
alloy of tin with lead, applied to sheet iron by hot dip- 
ping. There are many other lead alloys but the lead-tin 
group is the one generally used in stamping operations. 
Physical properties of lead do not compare favorably 
with those of other metals. Consequently, its points of 
specification in the stamping field are very limited ex- 
cept as used in alloys and coatings. 

Iron, in sheet form, is used chiefly as a base in the 
field of coated metals. Here we find terne plate, tin 
plate, galvanized iron, and similarly prepared sheets. 
Steel in its many forms and alloys, is the No. 1 metal 
during this war period and bids fair to hold this posi- 
tion in the post-war economy. Steel, copper, and alu- 
minum are the big three of metals used in the stamping 
industry. Alloys of steel are practically numberless and 


each particular use may have its own alloy from the 
most minute part of a small toy to the gigantic com- 
ponents which may be assembled in a large combat 
tank. Such is the breadth of the field for the use of 
steel in the stamping and pressing industry. 

Steel is what we turn to as a conversion material 
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Pressed Parts Offer The Specilie; 








In the products of war as well as those of 
peace, man’s oldest metalworking opera- 
tion serves well and widely even including 
the proverbial operation of beating plow- 
shares into swords and vice-versa. Va- 
riously referred to as pressing, stamping, 
forging, shearing, spinning, coining, etc., 
etc., the age-old functions of hammering 
and bending pertain to most of the existing 





when increasing demands for copper cause us to searcl 
for substitutes. Copper-plated steel in the thinne: 
gauges makes an excellent material for deep drawing, 
because copper plating gives the desired finish, ,con 


































































Pees in aluminum give good mechanical properties 

with close tolerance and low cost. Assembly and finishing 

operations are minimized. Note diverse character of parts 
illustrated. 


ductivity, and resistance to corrosion and at the same 
time acts as a bearing surface between the steel die and 
the steel shape being formed. By this means, total re- 
ductions of diameter in cylindrical shapes of 43 per cent 
have been obtained in one stroke of a double-action 
hydraulic press without resorting to an annealing 
operation with its time consuming requirement. 
Copper and its various alloys of bronze and brass 
are, of course, tops for ease of manipulation when it 
comes to the deep drawing and tricky forming opera- 
tions in press work. The engineer searching for new 
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materials and produce many industrial 
products. Literally any shape can be 
formed if only the engineer-designer can 
afford to employ sufficient fabricating op- 
erations. That leaves the problem of where 
to start and where to stop. Mr. Wood 
sketches in for us, from his own long 
experience, the boundaries of the area of 
efficiency and worthwhileness. 





materials and finishes may well consider a return to 
he old fashioned and pleasing luster of copper, bronze 
and brass. Ease of fabrication of these metals, relative 
low cost and eye appeal of their natural finish (pro- 
tected by a coat of clear lacquer) may well cause a post 
war gain in their use. Another feature of the coppe1 
hearing materials is that various shades of color can 
be obtained by using various relative mixtures of the 
iloyed metals. These natural copper, bronze, or brass 
finishes, contrasted with steel or aluminum, make a 
combination with eye appeal, durability, and low cost. 
Aluminum and its alloys are fast pushing to the front 
as structural materials and as increased and cheaper 
reduction of the ore is obtained, the alert engineer ex- 
ploring the field of stampings and materials may well 
pause for serious reflection. The aircraft industry long 
ago took aluminum out of the more prosaic kitchen. 






AMILIAR electrical steel laminations serve to illustrate 
blanking operation in conventional stamping procedure. 
Orientation and placement of parts on stock to produce barest 
possible ‘‘skeleton’’ is opportunity for thoughtful, cost-saving 


design for production. 


wo 
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bryt . | . wrepre the anr!l . 5 eave ] Ba 
Os alle pans were Lil early products made trom 


il 


aluminum alloys. But, when the aircraft industry 


needed light weight, strong structural shapes and cov 


a 

ering skins for airplanes, special alloys of aluminum 
were developed.* Here again the natural finish of the 
material . . . . this time scratch-brushed to a soft, sat- 
inv surface, will add greatly to the eye appeal of the 
product on which it is used. Workability of the alu 
nunum alloys is another point which should attract the 
engineer interested in stampings. 

‘Tin, as used in tin plate, has found extensive appli- 
cation in the toy and novelty fields as well as in the 
utilitarian tin can industry. Lithography of multi-col- 
ored designs on flat tin-plate before press fabricating 
the sheet, has been employed endlessly in the toy and 
novelty business. There is no reason why this type of 
finish on tin plate could not be employed more exten- 
sively in fields other than those of toys and novelties. 

Zinc has been used extensively for its properties in 
electro-chemical action, relatively low heat conductivity, 
corrosion resistance, and high index of reflection when 
polished. It is excellent material for deep drawing and 
is readily fabricated in other types of operations. 

Useful among relatively new materials are bi-metals 
which can be of a steel base clad with gilding metal, 
silver, copper, or other surface metals by a hot roll- 
ing process. 


As a structural material, magnesium has enormous 


*See “You Will Be Making the Most of Lighter Metals, 
Later On,” November 1942. 


BY ORVILLE T. WOOD 
CHIEF ENGINEER 
BLAKE MANUFACTURING CORP. 
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possibilities since it is only two-thirds the weight of 
aluminum and combines a high strength-weight ratio 
with toughness and fatigue endurance when in various 


of its allov forms. 


AND HERE THE NON-METALS 


M™ \L substitutes in the post-war world may give 
the consuming public some welcome surprises. 
What could be more pleasing than a kitchen and furn- 
ishings in contrasting natural wood finishes. It will be 
possible to make entire external shells of refrigerators, 
sinks, stoves, and cabinets of wood veneer formed into 
unusual shapes by modification of press or stamping 
methods of fabrication. 

Wood and paper pulp can also be formed by the 


stamping method and deep drawing and forming of 


~ 







































XTRUSIONS serve a multitude of purposes and use a 


multitude of different materials. Machining require- 


ments are small with extruded metals and assembly is 


usually simplified by placement of metal at points in 


cross-section where it is most needed. Possible variety of 
shapes 1s wide. Two pieces at right assemble by means of 
integral gibs 


sheet thermoplastics 1s already past the experimental 
stage. [extruded shapes, previously produced in metal, 
are now a commonplace in a wide variety of plastic 
materials.£ In addition to the above-mentioned non- 
metallic materials, vulcanized fiber and rubber in sheet 
form and various impregnated papers and fabrics have 
been blanked, pierced, and formed for insulation serv- 
ice in electrical products. Mica, a non-metallic mineral, 
is another material which can be blanked and pierced 


for electrical insulation. 
QUALITY CONTROL NEEDED 


HEN specifying strip metals from which to pro- 

duce stampings, the engineer-designer should be 
certain to cover the chemical characteristics desired in 
the metal as well as thickness and width of strip in deci- 
mal dimensions with allowable tolerances. Grain struc- 
ture, surface finish, temper or hardness, and type of edge 
on the strip should also be specified and checked. If the 


+See “You Will Be Making the Most of Plastics, Later 
On,” February 1942. 
tSee “Pre-Formed, Pre-Fabricated Plastics Simplify the 


Job,” March 1942. 
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metal is of relatively heavy gauge, the desired lengt! 
of strip most economical for the blank length of th 
stamping should be requested. If the metal is of rela 
tively light gauge it should be obtained in rolls of th 
strip stock with the inside coil of the roll large enoug] 
to give satisfactory results in the tools if a  stocl 
straightener is not used. The maximum weight of eac! 
roll should be specified in the interests of economy and 
ease of handling. Methods of packing the metal fo: 
shipment should also be settled—either boxing or 
wrapping in burlap. Non-metallic materials for stamp 
ing have certain specifications peculiar to themselves 
which should be considered when ordering them. 

During the course of fabricating the stamping, it 
should be checked for physical dimensions by gaging 
to assure interchangeability and dimensional accuracy 
Periodic inspection should also be set up to eliminat: 
die marks and scratches which would interfere wit! 
subsequent fabricating operations and which would be 
apparent in the completed stamping. 

Finishing operations require controlled inspection t 
assure a uniform quality of appearance in the stamping 
because appearance makes an important impression o 
the consumer. A program like this may sound expen 
sive but it can pay dividends in reduced spoilage and 
increased customer good-will. 


BASIC OPERATIONS 


NDER the heading of shearing come such ac 
tions as cutting-off, slitting, blanking, piercing, 
shaving, and stabbing. These operations are generall) 
performed while the metal is cold. Thickness of the 
metal being cut and length of the perimeter of the 
blank as well as its shearing stress are factors which 
effect the choice of the proper type of press. 

Different types of operations to be considered unde1 
plastic working are: forming, cupping, reducing, 
drawing, expanding, bulging, embossing, coining, seam 
ing, curling, and extending. 

Forming involves many intricate problems in an 
ticipating the flow and stretch of the metal. Very com- 
plex shapes can be produced from a flat piece of metal 
by the judicious performance of successive operations 
involving bending, stretching, crowding, drawing, and 
upsetting. The most economical and best working 
blank from which the final form can be produced 1s 
frequently found by a trial and error method, usually 
involving the construction of the tools for the later 
forming operation before the blanking tools are devel- 
oped for the process. 

Reducing operations usually refer to cylindrical or 
rectangular shaped shells or cups whose projected 
cross-section area is progressively reduced by succes- 
sive redraw operations in a single action press. This 
tends to produce tubular shapes whose length are 
greater than their cross-sectional dimension. Normal 
reductions are 20 to 25 per cent of the starting diame- 
ter or cross-section dimension at each reduction. 

An operation frequently referred to as cupping in 
volves the use of a double action press and sometimes 
is referred to as a cut-and-draw operation. This 1s 
the first step in producing a deep-drawn shell. Her 
the metal strip is fed under the punches and the pri- 
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mary operation of cutting the blank is performed by a 
blanking punch carried by the slide of the double-action 
press. This punch then dwells at the bottom of its 
stroke with the metal blank firmly and uniformly held 
at a predetermined pressure between the face of the 
cutting punch and the upper surface of the ring die. 
A second punch, known as the drawing punch and 
carried by the ram of the press, then performs the 
secondary operation of drawing or cupping. This draw- 
ing punch slides down through the cutting punch and 
cups the metal neatly 


If the cutting punch at rest at 
the bottom of its stroke maintains the proper pressure 
and if the radius of the entering edge of the drawing 
die is properly made, and if certain other factors have 
their proper interrelation, then the cup of metal will 
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presen metal parts concern large number of industries 
as in group (A) where radio, appliance, flashlight, bal- 
listic, automotive and novelty businesses are involved. Item 
at bottom is partly finished product of ‘progressive’ die, 
see text. Disassembly of similar flashlight (B) discloses 
large percentage of stamped parts besides items with 
rolled threads, upset ends, and punched holes. 


be produced free from wrinkles in its side walls and 
with these side walls not dog-eared but of relatively 
uniform height. As a rule, best drawing practice limits 
the maximum height of a cylindrical cupped shell to 
a dimension approximately equal to the cup diameter. 

Devices for holding the blank when cupping are fre- 
quently elaborated upon by making use of an air, hy- 
draulic, or spring pressure pad slung under the bolster- 
plate of the press to reduce wrinkling when compli- 
cated forming operations are attempted. 

Closely related to reducing and cupping is the oper- 
ation of drawing which is usually done on a single- 
action press. Drawing usually refers to a reduction in 
cross-sectional metallic area as differentiated from re- 
duction of the cross-sectional projected area of the 
shell itself. Just as wire can be drawn to reduce its 
diameter, so shells can be drawn to thin their walls 
and increase their length without materially reducing 
the inside area or shape of the cup or shell. 

Expanding and bulging operations often serve the 
engineer-designer interested in stampings. One method 


ELECTRICAL 


involves a loose slug of properly resilient mechanical 
rubber, placed on a post which just fits the inside of 
the shell to be bulged. The size and shape of the rub- 
ber slug must be predetermined so that when the 
punch descends on the bottom of the work shell (which 
has been inverted over the rubber slug on the die post) 
then the bottom of the shell will be bulged out to the 
confines of the recess in the punch. The open edge of 
the shell is stopped by a flange on the die post. Side 
walls of the shell along the portion not to be bulged 
are generally retained by a heavy die sleeve. 

In place of the rubber slug, hydraulic dies can em- 
ploy oil or water under pressure as a fluid to expand 
the shell into the recessed die. As a rule this hydraulic 
method is rather messy and involves the use of com- 





plicated hydraulic seals in the tools. The usual method 
is to conduct the hydraulic fluid up the inside of the 
die post so that the fluid may then act on the inside 
bottom of the work shell to expand it into the re- 
cessed die. 

Embossing and coining are some of the operations 
handed down to us from antiquity; as witness ancient 
money for exchange of goods. Present day coining 
and embossing operations are usually performed in a 
toggle or knuckle joint press of relatively slow action. 
This type of press is usually of massive frame and has 
mechanical pressure adjustments in the toggle or 
knuckle joint so that the metal slug will cold flow and 
completely fill out all the recesses of the die. Deter- 
mination of the size of this slug of metal is usually by 
empirical methods. 

Seaming and curling are operations usually asso- 
ciated with the tin can industry. However, they are 
highly acceptable methods of fabricating other prod- 
ucts. Clean, safe, open edges of containers can be ob- 
tained by curling them over in a neat little roll with 
the raw edge inside. This edge can be curled over a 
wire for greater strength. Seaming and crimping meth- 
ods of joining edges of shells offer a standard way of 
fabricating high-grade products in the metal parts 
stamping industry: 

Consideration of these stamping operations, opens 
two subjects which should be given rather serious 
thought. One is spring-back of metal and the other is 


‘Continued on p. 192 
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N ( ONSIDERING the charactet Ot products tne 
purchaser of business machines will be likely to 
seek in the post-war period, the engineer-designer 


mav well give careful consideration to the characte 


~ 
1 


of market that will exist at that time. Builders of busi 
ness machines will not be in the advantageous position 
of those manufacturers whose products have bee 
wholly curtailed due to full conversion to war work. 


Here the necessity for replacements of those items whic 
have not been available for several years, except pet 
haps on a priority-controlled basis, will provide a mar 
ket in which no great improvement over the pre-war 


} 


product will be necessary. On the other hand, the 


business machine industry, like any other where th 


Better B 





will probably disregard the fact that the normal life 
4 many of these machines has been substantially re 


duced due to their having been in operation on a mul- 
tiple shift basis during the war and will still expect 
a considerable amount of postwar service from them. 
Postwar developments must be relegated to second 
place in the thinking of business machine manufac- 
turers until victory is ours. However, there is little 
doubt that most of those in this field are devoting what 
little engineering time that can be spared, to thinking 
about postwar developments. Such thinking is prob- 
ably along the lines of new machine models so im- 
proved in performance and styling that the sales force 
may have irrefutable arguments to overcome the an- 






ticipated resistance on the part of the potential pur- 
chaser. If our thinking thus is correct, it means that 
the business machine development engineer has_ his 
work cut out for him. He will undoubtedly accept this 
challenge in characteristic American fashion and will, 
after the usual headaches, come through with machines 
that meet the exacting specifications of the postwar 
period. In his favor, he will have the advantages of 
the many technological improvements and new tech- 
niques that have resulted because of the insatiable de- 
mands of war. 















CONSIDERATIONS INVOLVED 











OME: of the specifications that we can anticipate are 
modern styling, elimination of fatigue, improved 
quality, and increased speed. It is expected that these 
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BY E. W. PETERSON 
CHIEF ENGINEER 
DITTO, INC. 


















HIS duplicating machine, of 1940, was representati 


of progressive engineering design then but “‘It is quite 






possible that more vantages will be discovered in the 


1 1 we 
newer! materials, aiter they nave beer i ade available 


substantial amounts 





curtailment has been a matter of degree, may find tl 
potential purchaser to require convincing that the post- 
war product is far superior to that which he 1s using. 
One reason for anticipating such reactions is that 
here are likel he a larce her of relativciy new 
there are likely to be a large number of relatively newly 
purchased business machines in operation in industry 


when the war ends. The owners of such equipment 
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To the engineering and design of an- 
other important product group comes 
Chief Engineer Peterson with sugges- 
tions and objectives quite as tangible 
as those others recently reviewed in 
these pages in regard to domestic ap- 
pliances, electronic test equipment 
and machine tools.* Here again the 
lessons of war have important impli- 
cations for the future and new mate- 
terials and parts availabilities stand 
ready to confound any literal-minded 
development engineer who might seek 
to carry on in older ways. Watch out 


for the World of Tomorrow. 


PAPPARARARAAPAAL ALAA Ieee" 


will be basic requirements, whether the machine 1s 
inexpensive and operates within certain limitations, or 
if it is a comparatively versatile and more expensive 
model. We shall attempt to gaze briefly into the crystal 
ball and see how our engineers will attempt to meet 
these specifications. 

Appearance will undoubtedly be of some importance 
in the postwar business machine. Many offices are 
equipped with modern office furniture which has been 
designed to appeal to the esthetic as well as the prac 
tical sense. It is expected that this trend in modern 
styling of office furniture and furnishings will continue, 
and that it will be essential to design business machines 
so that they will be in harmony. The buying public in 
general has, through advertising, become so “stream 
line-conscious” that anything other than a_ properly 
styled machine would be unacceptable, even though its 
performance were outstanding. 

Elimination of fatigue in machine operation will prob- 
ably be of the greatest importance after the war. Dur 
ing the past ten years, tremendous strides have been 
made toward attainment of this objective through ease 
of operation, assurance of proper posture, and gen 
eral reduction in the amount of manual effort required. 
Automobiles, washing machines, and machine tools are 
examples indicating this trend. 

Where possible, new machines developed for the 
postwar period will be made so as to obviate the neces- 
sity of having the operator stand while the machine is 
in operation. Attention will be given to correct seated 
posture so that the machine may operate without any 
excessive strain on the operator. If this is done, it 


should also result in increased production from the 


machine which is always an objective. 


* See “Planning Some Postwar Products,” October 1943. 
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The advent of the noiseless typewriter was perhaps 
the earliest step in an attempt to reduce the clatter 
common to business offices. Then, a few vears ago, one 
of the well known manufacturers of adding machines 
embarked upon a project to reduce the noise on one ot 
his machines. An experiment which was quite success 
ful. We predict that the business office of the future 
will be a much quieter place in which to work because 
our business machines will be designed to eliminate 
noisy operation wherever it is feasible. This will be 
important in a world that has only recently become 
really noise-conscious, and should benefit not only the 





ANY business machines developed for the postwar 


market will operate faster than those now in use 
and this will be an important function in selling them.”’ 
But, this 1942 automatic printing calculator offered a new 
high in speed Can postwar offer even more? 


office worker in general, but those executives and super- 
visors whose thinking is sometimes distracted by the 
operation of noisy business machines. 


WILL SPACE BE LIMITED ? 


EMANDS of war have made necessary many 

technological improvements in electronic devices, 
electric motors, and electrical controls in general. Of 
particular interest to the business machines development 
engineer is the fact that space limitations ( particularly 
in airplanes), have made it necessary for suppliers of 
electrical components to condense controls and motors 
into a literal minimum of space. The smaller size of 
such units are highly important from the engineering 
standpoint, and it appears quite possible that some of 
these devices, developed due to war needs, may be 
readily adapted to various peacetime products includ- 
ing business machines. 
While electrical devices such as relays, magnets, and 
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WU J HERE possible, new machines developed for the 
j | a 


postwar period will be made so as to obviate the 
necessity of having the operator stand while the machine 


is in Operation.’’ Many a product design, as recent as 


} l 


this 1941] duplicatit g and copying unit, related indirectly 
to worker-fatigue factors 





solenoids have been used 


for many years in the ac- 


g machine field, other manufacturers in the 


countin 
industry have confined themselves mainly to the use of 
electric motors as a driving means. It is quite possible 
that the reasons for this limited use have been two, the 
first being the desirability of having a light, compact 
machine that can be readily carried from place to place 
without undue exertion, and the second being the cost 
factor. The smaller units that will be available, the 
greater variety of controls, and lower costs, however, 
will otfer potential advantages that should result in 
increased use of such controls in business machines. 
This 1s particularly true where a motor or other elec- 
trical unit can be used to eliminate one or more manual 
operations involved. 


SPECIFICATION OF MATERIALS 


EKRFORMANCE and materials of construction are 
P to some degree synonymous and we must take it 
for granted that the office manager in the future, as in 
the past, will expect his business machines to continue 
to function with a bare minimum of attention, whether 
they are used constantly, or only intermittently. Busi- 
ness machine engineers have for many years known 
that their “babies” cannot expect the tender care given 
to machine tools, automobiles, and other equipment, 
which are in most cases periodically oiled, checked and 
generally given the attention they require and deserve. 

The business machine is usually expected to continue 
running year in and year out with as little attention as 
possible. This apparent neglect may be due to the fact 
that there is a definite aversion toward having a 
machine dismantled in an office, even if it only consists 
of taking off some metal covers and placing them on 
the floor. And if it is necessary to take a few parts 
out of the machine, there is always the hazard of hav- 
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ing a spot of grease or oil mar the beauty of an other- 
wise spotless ensemble. Dependable performance will, 
therefore, be one of the major specifications for our 
postwar equipment. 

To meet this specification, development engineers in 
general will be able to avail themselves of many mate 
rials that could not be economically used before war 
demands necessitated fantastic increases in volume, with 
corresponding decreases in costs of manufacture. The 
lighter metals, such as aluminum and magnesium should 
be available in great quantities, and at a price that can 
justify their use. It is easy to visualize the advantages 
that will result due to the low moment of inertia, where 
these materials can be used for moving parts. 

Plastics have this same advantage, and we know now 
that there are many of these that have properties that 
In this field, 


cannot be disclosed until the war ends. 




















elem contributes much to the success of competi- 

tive products in the business equipment field. Here is 

a good example of 1940 handling of a dictating machine. 

‘Anything other than a properly styled machine would 

be unacceptable, even though its performance were out- 
standing."’ 


the development engineer is likely to wander through 
a veritable wonderland, at each turn finding something 
new and intriguing, and probably in some cases finding 
the solution to a problem that would have been very 
difficult before the war. Styrene and vinyl resins, which 
were just beginning to be used in production before 
their use was curtailed, will be used to advantage in 
many of the postwar developments, and the old standby 
urea and phenolic materials will not be neglected. The 


‘Continued on p. 204 
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S THE result of the actuation of a manual push 
button or switch, with an airplane, one of two 
things should take place. Either the component 
us controlled is operated directly or it proceeds to 
tion through the intermediacy of a control or 
wer relay; the latter, however, is more likely to be 
referred to as a contactor. 
Here are some of the aircraft accessories and opera- 
ms utilizing contactors: Battery disconnects, engine 
starters, engine synchronizers, propeller pitch control, 
wheel retraction, flap control, lighting, fuel transfer, 
heating, gun firing, bomb release and turret operation. 
In the selection of such units, consideration breaks 
down into features of the contacts; of the magnets; and 
| general arrangement, mounting and other such 
special points. 
Best contacts will be made of some material which 


1 


not accumulate a high resistance film during the 
perations of make, break, or circuit maintenance. 
Low resistance is particularly important in aircraft 
work since the voltage is relatively low and the current 
high. Silver is a good contact material, not forming 


A 


dielectric oxides under conditions of heating by current 
flow or of arcing. To get around problems of metal 
transfer from surface to surface and welding of contacts 
together, such modifying materials as cadmium oxide, 
cadmium sulphide, lead sulphide, tungsten, and molyb- 
lenum have been added or considered for addition to 
the silver. Methods of assembling contact elements 
ire of ultimate significance in performance and accord- 
ingly deserve careful study. 

Since transfer of metal takes place during arcing 
and operates as a function of the current through the 
arc, one way to reduce it is to cut down the period of 
ircing. Studies show that arcing time versus initial 
contact pressure curves exhibit a critical break with 
youncing of the contact plate alone on one side and 
ouncing of the entire assembly on the other. A similar 


+See “Things You Should Know About Contact Assembly 
Methods,” February 1943. 


What's New In Aircraft Relays 


NE of a line of current re- 
lays (A) covering stand- 
ard voltages, this unit has a 
maximum drop of 0.1 volt at 
200 amp. and ability to oper- 
ate 50,000 times without 
change of that characteristic. 
Another 200 amp. unit (B) 
serves to prevent battery 
drain by a low-voltage gen- 
erator, renewing the connec- 
tion when generator voltage 
rises above battery voltage. 
It can break 500 amp. 


ELECTRICAL 


thing takes place in the coil voltage curves. Proper 
relations should be established between weights of the 
various parts, spring pressures, and voltages to obtain 


the ultimate in function. Anti-bounce features of pos 
sible significance have been found recently by one manu- 
facturer in the properties of metal-powder-filled hollow 
spheres. When dropped, these balls fail to bounce be- 
cause the internal friction between particles absorbs 
the potential energy before it can express itself in the 
traditional way. 

On circuits of 30 volt, currents of 100 amp. or so 
cause the metal to melt and be flattened by the blow 
of the contacts as they reclose after a bounce. As a 
consequence of this, contacts operated at currents beyond 
100 amp. take on a fine granular or mottled appearance 
and transfer is absent. Welding takes place at a point 
somewhere above this in the current scale determined 
by the thermal capacity of the contact assembly and the 
materials from which the contacts are made. Effects 
of welding is minimized by taking the heat away rapidly, 
by opening the contacts with a hammer blow calculated 


to break any weld which may be extant, by having one 


a 








of the modifying substances in the contact surface, and 
by a design which involves high initial contact pressure 
and high contact velocity on the close so that metal 
projections are kept fairly well flattened. 

As for specific dimensions, it is considered conserva- 
tive to have 0.055 in. are gap for 24 volt service. Dif- 
ferent voltages, of course, require different allowances. 
Wear allowance is provided to accommodate for loss 
of metal on the contact surfaces during use and to 
take account of unavoidable variations in manufactur- 
ing assembly. For this the quantity generally con- 
sidered ample is 0.03 in. 

Magnet action in the ideal contactor would be so 
balanced against rate of increase of opening spring 
pressure that initial contact pressure could be at a 
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Mmaxiu!l without the necessitv tor excessive Magnet 
Contacts would close before the sealed posi 
tion of the armature was reached and the remainder 
of the stroke would be for wear allowance. In the 
circuit closing of some of the aircraft accessories. s 
much current is involved in the inrush that the magnet 
may not completely seal the armature due to low voltage. 
Contacts will suffer by additional arcing and in som«e 


cases the contacts may drop out again until the voltage 
recovers enough to reclose. Burning and welding may 


: Ss 
be severe under such conditions. 


Coil resistance and radiating area are fixed by 


requirements that the armature must pick up on the 
minimum voltage (18 on 24 volt system) and not over 
heat on maximum voltage (28.5 on the same). Inte1 
mittent duty coils can, of. course, be smaller than cot 
tinuous duty ones although resistors or additional turns 
of wire can be thrown in series with intermittent duty 
coils by means of auxiliary contacts which open afte: 
the main contacts close. With this type of construc 
tion, chattering or telegraphing and difficulties in adjust 


oe A ] , ] 
likely to be encountered 
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magnetic path, have advantages 


their ability to be balanced—as a _ hedge against 
vibration and acceleration. Coils are easy to replace 


and the contacts can be given a s 


N16 
~ 


contact where materials get a non-conductive film. 


1 
} 
i 


Another common type is that utilizing the principles 
r th } 


of the iron clad solenoid and plunger where the con 
tacts approach each other in a straight line. Kor some 
contact materials where a rolling or sliding action is 
not wanted, this arrangement is_ best 

Shape of pole pieces on various types of units is 
arranged to produce the most useful pull curves from 


all points of view of opening spring action, gap, and 
magnet pu It is a factor of utmost importance in 
connection with operation and life of the device and 


1 


requires study and consideration in the light of the 
job required. Blowout action is obtained in some 
models by iron pole pieces placed underneath the con 
tact faces to concentrate the magnetic field there. 


While the most noticeable design feature of air- 


craft relays is the extreme care taken by their 


makers to guard against unintended movement ot 
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Crowding one another, in the rapidity of 
announced progress, electrical components 
for aircraft have advanced during the past 
year in every basic parts classification. 
Motors, controls, relays and miscellaneous 
specialized components have all been 
brought close indeed to the job that each 
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contacts by vibration or shock, nevertheless — suc! 
other factors as ability to operate at high altitudes 
compactness, corrosion resistance, and temperatur¢ 
range have received extensive consideration too. 
One of the smallest units is only slightly larger than 
a man’s thumb but rates at 10 amp. and will make and 
break 30 at altitudes up to 40,000 ft. 
and plunger are housed in a dust-tight enclosure whic! 


Coil, contacts 


can be mounted in any position on a metal or not 
metal surface. The relay meets the conventional 200 
hr. salt spray test and is designed to work in an 


temperature between 95 and minus 40 deg. G. Avail 










OWER relay or 

contactors keep 
getting smaller and 
lighter. CA) is 33% in. 
long for 25 amp., (B 
only 2;°5 for 50 amp 
with a weight of 434 
oz. (C) is typical of 
relatively common 
mounting arrange- 
ment on 200 amp 
units. Incorporated in 
D) is a sealed arc D 
quenching chamber against explosion or fire hazards. 
With 25 amp. rating, unit has passed test of 120 amp. 

Contacts are reversible in case of wear 


able contact arrangements are SP, ST, NO or SP, DT 
with one NO and one NC contact. In either position 
the contacts can withstand vibration ranging from 5 
to 55 cycles per sec. at 45 in. amplitude (¢ in. total). 

Another small model, only 154 in. long, 1346 1m. 
wide, and 1% in. high, is designed to operate under 
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must do, unfailingly and under sometimes 
extreme operating adversities. Much of 
what has been learned, not infrequently 
the hard way, will be reflected in similar 
components for peacetime products even 
though the performance requirements of 
such units will be notably less exacting. 


LOPLI AAAs eres? oe rr rn 


onditions of 14 G. vibration on 50 milliwatt. Its 
laximum capacity at 200 milliwatt input is 20 amp 


inductive de. Another weighs only 9 oz. and measures 
] ) ro 


x 234 x 246 1n. with its cover. It has silver-to 


SI 
silver contacts which can interrupt 1 amp. at 125 volt 
Construction is molded plastic and DP, 
DT or SP, DT types are made with double break 

ntacts \ 1% oz. unit measures only 1% x 14 x 


nductive d 


“ 


1346 in. It comes in two choices of contacts—silver 
palladium, rating at 1 amp., 50 watt and 2 amp., 100 
vatt respectively. Coil voltage ranges from 1.5 to 60 
It and the unit withstands vibration and shock, salt 
spray, and a 1,000 volt ac. insulation breakdown test. 
With emphasis still on size and compactness, note a 

x 13g x 3% in., SP model with normally open, 
silver contacts to handle 25 amp. inductive 24-volt de. 
nd one weighing a neat 5 oz. but good for more than 
15 G. acceleration. It measures 2 x 17% x 2% in., oper 
ites on 6.5 volts although rated at 12, has 60 gram 
contact pressure to carry 10 amp. at 30 volts de. An 


other small one is 2% x 214 x 1% in., and weighs 6% 


oz. It can have as many as 12 contact springs in pile-up 


‘(orm with rare metal contacts welded to nickel silver 


springs. Cadmium plating and use of stainless steel 
ind prass parts makes the unit able to stand the salt 
spray test. 


Good for 15 G. vibration and 40,000 ft. altitude, one 
5 oz. relay operates at 5 volt minimum pickup voltage 


it 20 deg. C. Nominal coil voltage is 14. 


volt service 






It gives a 


ONTROL relavs have different features 
to fit them for a variety of specification 
points. (A) is a keving and break-in relay 
for aircraft radio equipment. It has a push- 
pull magnetic arrangement to give holding 
pressure in both positions. Unit at (B) is 
for warning signal work on 400 cycle, 26 
and (D) are respectively 
single and double-arm midgets 114 x 1 in. 
and weighing less than 2 oz. D 


ELECTRICAL. 


‘ © ..F 
break contacts with ca- 


50 gram pressure on double 
pacity of 20 amp. at 30 volt and operates between minus 
10 and plus 90 deg. | Part of line of four types, 
another stands 12 G. motion and requires watt 
input. It weighs only 4 0z., has 15 amp. sing 
double-throw contacts for 12 and 24 volt Size is 
1544 x 11%. x 1% in \nother in the line handles 5 
amp. non-inductive with 2 watt 


) y 
— “jf Us 


With capacities running from 2 to 220 vo 


nd 1 to 60 de., a line of lightweight units can be had 


SP. ST to 4P, DT 


Stationary contacts are mounted 
m heavy copper terminals to facilitate stability 


Lugs are well spaced tor easy soldering 


adjustment g 1g 
high voltages. AN 


and for good safety clearance at 
plating is part of all metal parts while the plastic 
components are wax impregnated Size 1s 14 x 
L¥4g x 1 in 

\ssemblies of another type, bearing a maximum of 
six contact springs are only 344 x 1% x 13 in. and 
veigh 124 0z. while a slightly larger counterpart takes 
up to 12 springs and weighs about 2 0z. Each can be 
supplied in any variation of make, break, and make- 
break up to the maxima of springs required. Vibration 
resistance, derived from torsion instead of power- 
using friction, insures against false operation up to 
10.5 G. with 4 ¢ in. amplitude of vibration at 60 cps. 
[win contacts make or break 1 amp. non-inductive 
or % amp. inductive de. They can carry 2 amp. 
Operating speeds go from 2 to 16 microseconds with 
release speeds from 5 to 85. Coils can be 150 to 3500 
ohm for operation at voltages up to 48 de. Humidity 
resistance is high and the units endure temperature 
variations from 130 to minus 40 deg. F., a voltage 


extreme of insulation test of 550 ac. 


Metal base midgets save space by an overall height 
Coil voltages 


of 11% in. and area of 2'%4,6 x 1% 1m. 
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available are 6, 10, 12, 24, 32, and 115. They are 
wound for continuous duty at all ordinary frequencies 
and de. Phenolic insulation is used with lacquered 
Contacts are DP, DT; silver-to-silver; selt 
cleaning ; 


edges. 
and self aligning. Terminals are front con- 
necting, solder type. Vibration resistance takes care 
of 10 G. in the energized position and the current carry- 
ing capacity is + amp. ac. or de. up to 24 volt, 1 de. 
or 4 ac., 25 to 115 volt. All metal parts not carrying 
current are cadmium plated. 


HIGH FREQUENCIES, TOO 


N ANOTHER series of relays, the first serves for 

400 cycle, 26 volt jobs; one specific use being as a 
positive alarm to indicate failure of a generator of 
that frequency. Enameled copper wire on a molded 
plastic spool and a covering of black cloth constitute the 
coil which has a core of exceptionally thin “E” shapes 
and a shading coil to prevent flutter even at consider- 
able frequency change. Three-amp. 
nickel-silver springs for single break. 


contacts have 
Armature spring 


is grounded to frame of relay. Current drain is 0.045 
\ll standard operating requirements are pro- 


vided in a unit 2%46 


amp. 
: ? 

ing 3 oz. 
different 
stock assemblies including possible combination with 


Another has snap-action contacts in six 


i 


spring assembled contacts. 


x 2% in. and weight is 4 to 7 


Dimensions are 214 x 2 


OZ. depending on 
selection of contact arrangements. This unit, and a 
variation - involving only have the 


spring pile-ups, 


following Armature 


features : bearing-pin damper 
spring which positively positions the armature to pre- 
vent vibratory effects or sympathetic transverse vibra- 
tion which rapidly; armature-arm 
damper spring to take care of sympathetic longitudinal 
vibration and false operation; contacts with 150 watt 
carrying capacity, 135 watt make or break; heavy duty 
terminals ; 


wears bearings 


an impregnated coil to keep out moisture; 
room for 10 springs in the standard type with more 
provided in an alternate style; armature and spring 
bushings of heat-resistant phenol fiber; tight-holding 
assembly screws held by either staking, varnish dip, 


four mounting holes; 
adjustable or fixed residual. 


or lockwashers; and choice of 


In a series of particularly small-sized relays, 1 x 1% 
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x 13¢ in. is the maximum size even with the largest 
possible spring pile-up. Three 
of the apparent points of significance are: Full lengt! 
armature bearings with pivot pins of phosphor bronze 
and brass plate bearings; springs shaped to give maxi 
mum flexibility in small space and different arcs oi 
swing which create sliding contact for self-cleaning 


Weight runs to 2 oz. 


surfaces; twin contacts which operate independent), 
to insure circuit reliability; and built-in vibration re 
sistance as compared with added-on springs and such 
devices. The armature backstop is a small bronze 
eyelet in the center of the heelpiece while the load oi 
the contact springs (including a dead spring which 
provides pressure when the armature is at normal) is 
exerted at the side of the heelpiece. Thus pressure 
is put on the opposite ends of the armature bearing 
and there is no movement, even under extreme vibra 
tion, as shown by cathode ray oscillograph tests and 
Parts are chromium 
plated and electro-galvanized for humidity resistance 
while insulating components are of high grade phenolic 
laminations. Plus 130 and minus 40 deg. F. 


stroboscopic light examinations. 


are the 


| 
| 


LLUSTRATION 

A) indicates the 
adaptation of a dou- 
ble arm midget type 
to a plug-in base and 
shield-can. Another 
radio unit, (B) has a 
standard five-pinbase. ; 


BY 


temperature limits. Here 21 gage silver contacts make 
or break a maximum of 1 amp. non-inductive or half 
that much, inductive. Carrying capacity is 2 amp. 
Resistance of coils has been brought to higher points 
for comparable operation than that of others supplied 
for similar duty and as a consequence power require- 
ments are less. 

One group of relays features a latching arrangement 
by means of which a positive action is provided. Also 
current need only be applied momentarily instead of 
continuously as with the non-latching type. One of 
these has four-pole double-throw contacts with maxti- 
mum rating of 5 amp. per contact. Weight of this 
unit is only 7 oz. and size is 11% 6 x 1546 x 2 in. Par- 


(Continued on p. 178 
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To Freeze 1942 Product Models? Seeking to speed 
reconversion of industry to a peacetime basis, WPB 
officials have suggested “freezing” 1942 models of con- 
sumer products for a stated period after the war. This 
proposal has been made public in a report on interviews 
with officials of all war agencies arranged by Senator 
O’Mahoney, Chairman of a Senate subcommittee on 
postwar planning. WPPB officials suggest that it might 
be well to call in motor car manufacturers and ask 
for an outline of their plans out of which it might be 
decided, for example, that during the first several 
months of reconversion, only 1942 models be produced. 
Without this provision, it was stated, if one manufac- 
turer brings out a new model, the industry may require 
18 months to get going as compared with five or six 
months with the 1942 models. WPB could enforce the 
agreement by its power to allocate materials, if that 
power were continued after the war. The idea would 
apply not only to established factors but to newcomers 
in the field. It is also held that definite termination 
dates should be fixed for the period of strict post- 
war controls so that new ideas and new competition 
can enter the field at the earliest moment that will not 
seriously damage the payrolls and volume of output of 
old models supplying emergency inventories. Officials 
feel that the program should cover practically all the 
so-called durable consumers goods. The symposium 
indicates that the “big companies first” policy adopted 
in awarding war contracts probably should be reversed 
or at least dampened during reconversion. However, 
the big companies have the largest payrolls and unless 
they get civilian orders quickly after the war, unem- 
ployment would soon run to large figures. 


New Tests For Mica. Because the Mica and 
Graphite Division of WPB has been concentrating upon 
ways to overcome the shortage of high quality mica 
by finding military uses for lower qualities, a notably 
decreased demand for the better grades of mica has 
taken place. However, highly technical problems have 
been involved in the use of lower grades of mica for 
condensers. A new testing and research program is 
now fully under way and condensers being manufac- 
tured with lower grades of mica are being subjected 
to new tests to determine whether or not they will 
pass the performance specifications of the armed forces. 
It is estimated that several months must elapse before 
the program can be completed. Since both electrical 
and physical qualities must be determined special in- 
struments have been developed in collaboration with 
several interested organizations to ascertain actual 
characteristics. 


Domestic Vacuum Cleaner Advisory Committee. 
Supervised by Government presiding officer F. M. 
Mitchell of WPB, the following members now consti- 
tute the industry advisory committee for domestic 
vacuum cleaners: Henry W. Burritt, Eureka Vacuum 
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by government bureaus as affecting 
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and cooperative action of the readers 
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Cleaner Co.; Walter Dietz, Electrolux Corp.; C. G. 
Frantz, Apex Electrical Mfg. Co.; T. Russ Hill, 
Rexair, Inc.; H. W. Hoover, Hoover Co.; B. C. 
Neece, Landers, Frary & Clark; A. E. Norris, Regina 
Corp.; J. H. Nuffer, Air-Way Electric Appliance 
Corp.; R. J. Simmons, Birtman Electric Co., and 
Ralph Wilson, Electric Vacuum Cleaner Co., Inc. 


End-Use Tracing Forbidden. Manufacturers 
operating under CMP must not attempt to trace the 
ultimate end-use of their products for the pur- 
pose of indicating the Claimant Agency pattern re- 
quired in Section A of Form CMP-4B application. 
Interpretation No. 18 states that applicants must 
analyze orders on the basis of Claimant Agency sym- 
bols appearing on their customer’s orders in making 
application for controlled materials but that if no 
Claimant Agency symbol appears the order must be 
reported under “unidentified.” 


Molded Paper At Work. As displayed in a WPB 
exhibit, which included both production and experi- 
mental items, paper is being applied to; all sizes of 
fiber conduit, fiber connectors with rubber rings, fiber 
caps and elbows, radio speaker housings, protectors 
for loud-speaker magnets; speaker cones, flashlight 
holders and cases, electrical fence controllers, insulator 
boxes, panel boards, reflectors for lighting fixtures, 
telephone sets and instrument cases. 


Technical Advisory Service for Small Plants. 
Establishment of a “Technical Advisory Service” set 
up by regions throughout the country to serve the in- 
terests of small plants, has been announced. The serv- 
ice will put at the disposal of the small manufacturer 
who requires technical research in the solution of a 
production problem, information drawn from govern- 
mental agencies, trade associations, technical and scien- 
tific organizations, technical magazines and the research 
laboratories of educational institutions and private in- 
dustry. It is stated that this is the first time that small 
plants have been given the opportunity to obtain tech- 
nical information through one central government 
agency and it is expected that the service will be of 
tremendous assistance to small manufacturers in 
rounding out their production capabilities. The service 
itself does not engage in industrial research or testing 
but enjoys the voluntary and helpful cooperation of 
various government agencies, etc., etc. In a few iso- 
lated instances where the nature of the information 
sought is such that it can only be obtained from com- 
mercial testing laboratories or professional service or- 
ganizations, the technical advisory consultant will rec- 
ommend several recognized leaders in that field with 
whom the applicants can discuss cost of service directly. 
Otherwise the Technical Advisory Service is available 
without charge to all small manufacturers. Said Briga- 
dier General Robert W. Johnson, Chairman of the 
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Small War Plants Corporation, “Frequently the lack 
of a single ingredient of technical information in a 
plant has resulted in a lost contract and one of the 
basic difficulties of small manufacturers has been a lack 
of adequate research facilities to meet the present-day 
production problems. The war effort today, more than 
ever in view of current events overseas, can ill afford 
to lose productive capacity of a single manufacturer 
and for that reason we are eager that all small manu 
facturers shall take advantage of the Technical Advis 
ory Service which is available to them at their nearest 
SWPC regional office.” 


Secondary Distribution Equipment. To conserve 
critical materials WPB has issued General Limitation 
Order L-315 limiting the use of steel, copper, brass, 
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etc., in the manufacture of secondary electrical distri 
bution equipment. Included in this latter classifica 
tion are specified types of enclosed safety switches, en 
closed branch and service circuit breakers, service en 
trance equipment, panel and distribution boards and 
knife switches. Chief among the restrictions imposed 
are gauge of enclosing cases which is reduced to save 
steel, doors for panel boards of the dead front type are 
prohibited ; use of copper or brass is prohibited in neu 
tral terminal plates in devices rated 70 amp. or less and 
in other minor parts and use of galvanized steel for 
enclosures is prohibited. To further conserve materials 
by eliminating distribution for non-essential uses, pur 
chase orders are limited to those with AA-5 or higher 


ratings. It is estimated that on the basis of 1942 pro 
duction L-315 will result in a saving of 100,000 lb. of 
copper, 3,400 ton of sheet steel and 450,000 Ib. of zinc 
The Underwriters’ Laboratory, Inc., cooperated with 
WPB and has issued wartime emergency standards 
consistent with the provisions of this order. 


Construction Restricted. With establishment of a 
Facilities Committee replacing the industrial facilities 
committee and the non-industrial facilities committee, 
WPB further moves to continue the restriction of con- 
struction of new facilities and the reduction of facilities 
under construction to the minimum necessary to the 
war program and for essential civilian goods. Vice 
Chairman Donald D. Davis heads the new committee. 
In accomplishing the desired result WPB will in each 
case seek a minimum consumption of materials and 
manpower together with maximum utilization of exist- 
ing facilities and equipment. 


No Acute Area Contracts. Forbidding the place- 
ment of war contracts in the nation’s 59 “areas of acute 
labor shortage” if it is possible to meet military time- 
tables by filling them elsewhere, Chairman Donald M. 
Nefson of WPB has stated, “no contract requiring 
increase of employment shall be placed in the West 
Coast region or any other region to which a program 
similar to the West Coast manpower program may 
hereafter be applied” without prior approval by a desig- 
nated \WPB official. Previously, the existence of plants 
and equipment in a city outweighed possible manpower 
shortages in determining where contracts should go. 
Now, plant facilities are subordinated in importance 
to the avoidance of delay in the war program and the 
avoidance of critical labor areas. Reemphasizing that 
government agencies should place contracts by negotia- 
tion, WPB has stressed that negotiation should be so 
employed as to make possible maximum efficiency in 
the use of over-all national resources including man- 
power, materials and money as well as the individual 
plant capacity involved. 


Class A Allotments. Manufacturers of Class A prod- 
ucts have the right to ask for allotments from their 
customers for the quarter in which the allotments are 
needed to obtain delivery of controlled materials ac- 
cording to a ruling embodied in Direction No. 27 to 
CMP Regulation No. 1. If the manufacturer asks 
for an allotment to replace inventory of controlled 
materials which he will use in the manufacture of the 
Class A product, he may request it in the quarter for 
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which the order is placed or for any of the next three 
Manufacturers need not accept orders for 
such products unless their requests for allotments 
within specified time limits are complied with. Manu 
facturers, however, must not ask for allotments fot 


quarters. 


quarters in which they cannot accept delivery of con 
trolled materials because of inventory limitations. 
Lost Controlled Material. \\Vhere controlled mate 
rial is lost or stolen in transit it must be replaced by 
the person with whom the order for it was placed and 
without requiring a new allotment according to WPB 
This ruling contained in Direction No. 28 to CMP 
Regulation No. 1 indicates that the replacement order 
should be treated by the producer in the same way a 
replacement order for defective controlled material 1s 
treated under the terms of Direction No. 16. In gen 
eral, this means that the replacement order takes pret 
erence over all other orders. Warehouses must give 
a replacement order preference over all others but if 
it is impossible to so fill a replacement order imme- 
diately the customer may, and without further charge 
to his allotment account, cancel the order with the 
warehouse and place a new authorized controlled ma- 
terial order with another warehouse which can make 
delivery immediately. 


An Alternate CMP Procedure. 
Class A products operating under CMP may instead 
of making allotments to their suppliers follow one of 
four procedures, if suppliers consent. Interpretation 
No. 16 thus provides that a manufacturer may sell the 


Manufacturers of 


material to his supplier from his own inventory; fur- 
nish the material to his supplier on toll or processing 
agreement retaining title in himself, place an authorized 
CMP order for delivery to himself and trans-ship to 
supplier or place an authorized order for delivery 
directly to his supplier. In none of these cases does 
the customer make an allotment, and the supplier does 
not have to keep any allotment records. The latter 
must, however, keep records to show that he has used 
the material for the purpose for which it was received. 


Products And Priorities. .\ new publication to aid 
business men and government officials in obtaining 
information on all products, materials and_ services 
handled by WPB will hereafter be issued every four 
weeks. The publication “Products And Priorities” 
will include information formerly contained in ‘“Pri- 
orities” and in “Product Assignments,’ both of which 
will be discontinued. A year’s subscription of 13 issues 
may be obtained for $2 from Superintendent of Docu- 
ments, U. S. Government Printing Office, Washing 
ton, D. C. A feature in 
the new publication is the master alphabetical index 


Single issues are 20c each. 


listing every product, material or service which comes 
under WPB supervision or control. This enables a 
ready reference to the numbers of any applicable WPB 
rders and forms, all necessary CMP references and 
the WPB division and section responsible for the prod- 
uct, material or service. 


Allotment Identifications. Distinction between the 
use of allotment numbers for identification purposes 
by Class A and Class B product manufacturers has 






ELECTRICAL 





heen clarified by Interpretation No. 19 to CMP Regu- 
lation No. 1. Thus, the manufacturer of a Class B 
product ordering production material needed to make 
the Class B product must use the allotment number 
identifying his allotment and authorized production 
schedule in placing orders for such material. Manu 
facturers must not use the allotment numbers appear 
ing on orders placed with them by their customers. 
lor example, a manufacturer of electric motor con- 
trols receives an allotment of controlled materials 
identified by the number J-3 from WPB together with 
a preference rating 


>* 


‘ oon t a lL, . } } 
erial to make such controls he will use the symbol 


When he orders production ma 
|-3 but orders for controls placed with him by his 
customer will bear other allotment numbers, as B-4, 
\V-3, G-6, U-1, ete. 
not use these numbers in placing orders for the pro- 


The control manufacturer may 


duction material for the manufacture of the controls. 
Manufacturers of Class A products, however, receive 
allotments from their customers rather than from WPB 
and therefore use the allotment numbers appearing on 
such customer’s orders when they seek production 
material to make Class A products. The interpreta- 
tion also calls attention to the fact that an allotment 
number or symbol alone never constitutes an allotment 
of controlled materials. In making an allotment, a 
consumer must specify the controlled material and the 
exact quantity allotted. 


Less Cadmium. 
cadmium WPB has limited the military exemption of 


To further conserve the supply of 


this metal to those uses required by prime contracts. 
Conservation Order M-65-a as amended imposes this 
new limitation and makes certain changes in Lists A 
and B of the original order. 


Aircraft Lighting Equipment Advisory Commit- 
tee. Supervised by Government presiding officer 
\lbert A. Fox of WPB, the following members now 
constitute the industry advisory committee for aircraft 
lighting equipment: C. Bardwell, Bardwell & McAllis- 
ter, Inc.; Louis B. Moore, Grimes Mfg. Co.: Robert 
Casey, Standard Aircraft Products, Inc.; K. D. Scott, 
General Electric Co.; Charles M. A. Costello, C. 
Cowles & Co-; S. C. Stafford, Adams & Westlake 
Co.; Richard F. Eberline, C. M. Hall Lamp Co.; 
Harry F. Thorne, Kopp Glass, Inc.; B. G. Edelman, 
I. A. Laboratories, Inc.; B. Williams, Lights, Inc., 
and William M. Garstang, Electronic Laboratories, Inc. 


Redistribution Of Idle Machinery. Announce- 
ment of a comprehensive program for redistribution to 
essential uses of upwards of an estimated billion dollars 
worth of used or idle machinery and equipment much 
of which is now owned by the Government, has been 
made by WPB. Inventories of more than 55,000 types 
of machinery and equipment, available for purchase by 
anyone who qualifies under existing regulations apply- 
ing to used or idle production equipment, will be filed 
in WPB Regional Offices. When applications for au- 
thority to purchase new equipment are received by 
WPB field offices they will be checked against the 
inventory lists and applicant put in touch with owners 
of available equipment. Requests for used equipment 
Continued on p. 184 
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LECTRICAL engineering has brought the art of 
measurement to a remarkably high level of devel- 
opment. Instruments are available to measure 
almost every conceivable quantity either directly or in- 
directly. As a matter of fact, so many types are to be 
had, operating on such widely different principles and 


Fig. 1 
FFICIENCY with which 
wire in coil fits into 
ane —— for it is 
-asured by space factor or 


a , 
A’ Enamelled wire saves RQOC 
quite a bit of room in tight 


plac es. See Table 4 


yielding such diverse characteristics that the specifica- 
tion of the most suitable one for an individual job re- 
quires unusually careful study. Choice of the instru- 
ment will depend fundamentally on the accuracy and 
dependability of its readings. These in turn depend on 
the character and range of indications required. In 
high grade test work, for example, a greater accuracy 
is expected than in an ordinary production test. 

Accuracy of the readings depends on the following, 
in the case of a high grade instrument: 

Variation of temperature. 

Variation of frequency. 

Variation of wave form. 

Presence of eddy currents and similar, mutual inter- 

ference effects. 

Variation of the quantity measured. 

The effect of each of these items must be considered 
in selection of the instrument. For an indication of 
the accuracy that can be expected in the usual commer- 
cial types see Table 1. This guide should be regarded 
merely as indicating average values. Developments in 
the science and art of instrument manufacture tend to 
widen the range of accuracy. 











Table 1. INHERENT INSTRUMENT ERROR 


Instrument Type | To Measure Pattern Per Cent Error 


Moving coil Volt Laboratory 0.25° 
Moving coil Volt Switchboard 0.75 
Moving coil Amp Laboratory 0.50 
Moving coil Amp. Switchboard 1.50 
Moving iron Volt Switchboard 1.50 
Moving iron Amp. Switchboard 1.50 
Induction Volt Switchboard 1.50 
Induction Amp. Switchboard 2.0 
Induction Watt Switchboard 2.0 
Dynamometer Volt | Switchboard 1.0 
Dynamometer Amp Switchboard Es 
Dynamometer Watt Switchboard LS 
Hot wire Volt Switchboard he 
Hot wire Amp Switchboard 2.5 
Electrostatic | Volt Switchboard 1.5to2.5 
depending on 
| range 
Dynamometer Power 2 (deg.) 
Factor 
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That of high grade instru- 
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Coil Design Is The Basic Factor 





Though the precision measurement of elec- 
trical quantities is subject to a number of 
extraneous variables that are sometimes 
difficult to relate to a specific instrument 
design problem, the coil is the literal key 
to desired results. By properly and ade- 
quately specifying the details of just what 
that part is to be and do the instrument 





ments tends to increase while that of the lower grade 
type decreases under the influence of various factors 

A further criterion that may be used is power con 
sumption. Because power use within an instrumen 
raises the temperature, it is essential that this be kep 
toa minimum. However, it does not necessarily follow 
that the instrument having the least power consumption 
is the best instrument for a particular job. In instru 
ment design, the engineer-designer has to contend with 
the smallness of the working forces and not infrequentl) 







Fig. 2 


Pager sicoees circles 

represent the 
magnet field in a con- 
ductor. When field col- 
lapses, lines of force all 
cut current flow in center 
of conductor producing 
back emf. which forces 
flow further toward sur- 
face where proportion- 
ately less lines cut. This 
is the skin effect whose 
current distribution is 
illustrated at (B). 
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is compelled to seek an increase of torque rather than 
pay undivided attention to power consumption. Thus 
it may not matter a great deal whether power con- 
sumed is 4 or 20 watt but rather whether or not there 
is ample torque for the job. There is, of course, the 
proviso that extra heat involved is disposed of without 
damage to the movement and wanes an increase of 
the errors listed above. In Table 2 are given some 
typical values of energy needs for can instruments. 
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maker will find that many other factors 
take care of themselves in final perform- 
ance. The specifier of instruments for in- 
tegration within the complete product will 
also find potentially helpful indications of 
just what he should expect in terms of per- 
formance for various indicating media. 
Each basic type has its definite place. 


[hese figures are given in volt-amp. rather than watt 
and are based on instruments giving a full-scale read- 
ing of 20 amp. or 200 volt on the usual power fre- 
quencies of 50 to 60 cycle. Here again some latitude 


Table 2. ENERGY REQUIREMENTS 





Type of Instrument Consumption in Volt-Amp. 


Current Winding | Potential Winding 


Volt x 0.02 


Moving coil Amp. x 0.075 

Moving iron 2 to 4 5 to 10 
Induction 3to7 10 to 20 
Induction wattmeter 2 to 4 5 to 8 
Induction watt-hour meter 1.5 to 3 3to 8 
Dynamometer Amp. x 1.0 Volt x 0.075 
Dynamometer wattmeter 4 to 6 Volt x 0.03 
Hot wire Amp. x 0.3 Volt x 0.2 
Power factor meter 5 to 10 Volt x 1.0 
Frequency meter 2 to 15. 








must be allowed for the variation of working condi- 
tions. On applying these figures to other frequencies 
it must be remembered that the efficiency of the moving 
iron instrument is almost independent of frequency 
while the induction type has a reduced efficiency at 
low frequencies. 


COILS ARE UBIQUITOUS 


AJORITY of instruments operate on electro- 

magnetic principles. A coil is therefore neces- 
sary to provide the working forces. It may be either 
attached to the mounting—in which case it is known as 
a fixed coil—or else it is suspended and free to rotate 
and is known as a moving coil. Each type produces 
working forces in a slightly different manner and we 
can segregate the operations thus: 





Movement 


Working Flux 
(provided by) 


provided by) 
Moving Coil 
Moving Vane 
Moving Coil 


Permanent Magnet 
Fixed Coil 
Fixed Coil 





With this aspect of the operation of instruments we 





eading lo Instrument Accuracy 
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are able to detect essential differences in design require- 
ments. For example, with the moving coil the question 
of weight is important, while such a consideration would 
not occur with the fixed coil. This means that the 
fixed coil can be designed of heavy section wire as in 


Table 3—AMP.-TURNS FOR COIL TYPE 





INSTRUMENTS 
Coil Type Instrument Type Amp.-Turns 
Moving Coil 0.3t0 1.0 
Fixed Moving Iron 300 to 500 
Fixed Induction 300 to 500 
Fixed Dynamometer 500 to 1000 
Moving Dynamometer 10 to 20 
Fixed W attmeter 500 to 1000 
Moving W attmeter 1l0to 20 





some wattmeter coils or can be made up of very many 
turns of fine gage wire as in a voltmeter. Such a coil 
is suitable for heavy current carrying capacity and can 
be considered as a series coil. The moving coil would 
consist of a few turns of fine gage wire with small cur- 
rent carrying capacity and may be regarded as a shunt 
coil. In order that the power consumption in these coils 
may be a minimum it is seen, for the series coil, that I7R 
must be a minimum so the resistance and impedance 
must be as small as possible, while for the shunt coil, 
EK*/R must be small or resistance must have its maxi- 
mum value. 

In any electromagnetic system, torque is propor- 
tional to the product of amp.-turns or its equivalent. 
Thus, knowing the torque required, amp.-turns can 
be calculated. Since the magnetic circuit of an instru- 
ment is very complex it is usual to base the determina- 


Fig. 3 
HART typifies field 


distribution around 

an instrument coil. 

Notice that the entire 

flux does not pass through 

area in the center, occu- 

pied by the moving 
element. 


tion of amp.-turns on experience and test rather than on 
calculation. In Table 3 are given typical values of 
amp.-turns in modern practice. These are for switch- 
board instruments. 

When the number of amp.-turns has been decided, 
the next question is the number of turns and gage of 
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. . . - 44 1 ] . 
wire to give the best dimensions of the coil. Ii the coil 


is wound in one layer as in a solenoid then 


the length 
is large and necessitates a larger instrument case to 
accommodate it, while if it is wound in several layers 
the outermost layers are more distant from the oper 
ating mechanism and so do not contribute their fait 
share towards producing torque. Thus, the outer layers 
add much to the resistance and so towards the heating 
effect. From considerations of these points Maxwell 


suggested that gage of wire be increased with distance 
' a 
i 


from the center. This would lead to difficulties of ful 


Table 4. COMPARATIVE SPACE UTILIZATION 


Cross Section Winding Space 
Diameter of Cross Per Turt A 
Bare Sectior 
Conductors, sg. mn Double Double 
mm a Enamel Silk Cottot 
00385 0067 1 O17 
00503 00832 .0195 
00785 01245 02K 
0113 01695 0312 
0117 0250 0419 106 
0255 0346 0540 139 
0314 0418 0632 175 
0380 0498 0727 19] 
049] 0630 0886 216 
0707 0886 1183 262 
0962 1195 1525 31] 
126 154 19] 25 
159 192 234 486 
196 236 282 555 
238 283 333 624 
283 334 389 700 
332 393 448 781 
385 453 513 900 
503 588 67] 1.085 
636 74) 83] 1.285 
785 913 1.01 "1.699 











fillment in practice and the nearest approach has beet 
the use of graded coils in some high class galvanometers. 
It is evident, however, that as compact a coil as possible 
is necessary and so the material of the wire is selected 
on the basis of conductivity. Thus copper is: the usual 
selection. Silver has been proposed in view of the 
scarcity of copper but would lead to greater heating 
and a larger coil. Other component which affects 
space is the insulation material used. In instrument 
work the use of silk or cotton covered wires has been 
standard for a long time, but with improvements in 
plastics, coated wires are now being used. In Table 4 
are shown the respective areas occupied by enamelled, 
double-silk-covered, and double-cotton-covered wires. 
Since these materials deteriorate with temperature there 


is a limit placed on temperature rise as registered by a 


rl 
thermometer. These limits are 35 deg. C. if the coil 
is neither impregnated nor immersed in oil but if im- 
pregnation is used the temperature-rise permissible is 


50 deg. C 





AMP.-TURN FACTOR IS KFY 







AVING decided on the number of amp.-turns 


necessary on a coil, we now deduce some perti- 

nent general facts Number of amp.-turns can_ be 
written as R 
A IN - 

KN 
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Table 5. CHARACTERISTICS OF TYPE 





Type of Instrument 





acaiapeia } 
Moving Moving Moving Moving | 
Iron Iron Coil Coil | 
Voltmeter| Ammeter | Voltmeter Ammeter | 
Weightof Moving 
System (gm. ) 4 3 +5 2.5 
Torque at full scale 
deflection (gm.-cm. 0.2 0.2 0.5 0.5 
Torque to weight ratio O05 067 0.14 0.14 | 
Resistance, ohm per 
volt 20 01 50 to 100 l 
Inductance, Henry ] 
Watt loss 8 4 | 
Amp.—turns at full 
deflection 300 400 | l 
Coil surface per watt, 
Sq. cm. 16 4 


Flux density in air 
gap, lines per sq 
cm 1200 1200 

Number of turns per 


coil 50 20 





where E is voltage across the coil, N the number of 
turns, and I, current in the coil. Resistance of the 
coil can be expressed in terms of the mean length of 
turn (1), the cross sectional area of wire (a) and the 
resistivity of the wire. Thus we have 


IN 
R=p 
a 
On substituting we get r 
‘a 
A 
pl 


or the cross section 


a = Apl/E 
This expression gives the cross-sectional area of wire 
requisite to give the amp.-turns desired with a given 
voltage drop E across the terminals of the coil. 
In calculating the value of 1, recognition must be 
given the fact that coil winding space not only has 
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Fig. 4 TNDUCTION coefficients for coils with different sec- 

tional aspects are charted by these reference curves 
used in the empirical solution of self-inductance problems. 
Other methods produce elaborate complexities. 
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accommodate the wire but also the insulation and 
make allowance for the space not occupied by the wind 
ing. In Fig. 1 is shown a section of the coil. Each 
turn is seen to occupy a square area. If we denote this 
area by A then the ratio of a/A is the space utilization 
factor or, commonly, the space factor. This ratio de 
pends on the insulation thickness and also on the gage 
of wire used. With heavier gage wire the insulation 
will not occupy so large a percentage of the space but 
the wire will now tend to ride and occupy more space 
at crossovers. In Table 4 are shown some values of A 
and a for different gages of wire. An allowance has 
been made for the interstices of the winding. This 
table serves to emphasize the savings possible by use of 
an enamelled wire. Cross section of the coil is given 
by AN. 
: AA 
Or by 
~ aS 
where S is the current density. Thus it is seen that 
the cross section of a coil with a given number of amp.- 
turns is independent of the current neglecting the 
small variation in A/a. 
The heating effect can now be expressed as 
Ap! 
I-R 
cross section of coil. 
This result demonstrates that for a given number of 
amp.-turns the wattage dissipated in heat is independent 
of the current. 

From like considerations, further deductions are pos- 
sible. These we summarize as: 

In a coil with a given number of amp.-turns 

current varies as a 
voltage varies as l/a 
watt loss is constant. 

In a coil with a given voltage drop 

amp.-turns vary as a 
current varies as a* 
watt loss varies at a- 

When the number of turns and the value of current 
have been decided, loss in the coil can be estimated. As 
a check on heating effect, note that the ratio of watt 
loss to superficial area of the coil should not exceed 
about 4 to 8 watt per sq. cm. in preliminary working. 
With a value in this range the temperature rise of the 
coil will not be excessive and no-trouble will be experi- 
enced due to heating. In the case of instruments, cooling 
will be by conduction ; convection cooling will be slight. 
There is no air circulation set up by rotation as in the 
case of machines and so the watt loss to area will be 
less. Impregnation not only improves the behaviour 
of the insulation under heat but also by baking renders 
the coil more solid and prevents movement of the wire. 
Such coils, having no air space, conduct heat more 
readily to the surface. They are therefore cooled much 
better because temperature of the hot spot of the coil is 
lessened. 


FREQUENCY OFTEN A BUGABOO 


NY coil not only produces torque but also has elec- 
trical characteristics of its own which may affect 
operation. In a coil these effects are due to resistance, 
inductance, and self capacitance. These make the cor- 
rect specification of an instrument very important when 
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dealing with ac., as a change in frequency can make a 
marked change in the performance of the instrument. 

Resistance of the coil is not only its de. resistance 
but that to ac. also. Thus it varies not only with 
temperature but with frequency. An increase of tem 
perature causes an increase of resistance, so with a 
constant voltage across the coil, the current decreases 


Table 6. FREQUENCY LIMITATIONS 





Voltmeter to Measure 150 Volts 


Limit of Operating 


Type Frequency 
Moving coil 0 
Moving iron 133 
Dynamometer 133 
Thermocouple 106 
Vacuum tube 3x 106 
Rectifier 3.5 x 104 
Electrostatic very high 





with a reduction of the operating forces. To avoid this 


error, what is known as a swamping resistance is used. 
This consists of a resistance of say 4 ohm connected in 
series with a coil whose resistance is of the order of 
1 ohm. The extra 4 ohm is of wire whose resistance 
does not vary with temperature. The circuit will thus 
contain a temperature-variable resistance equal to only 
20 per cent of the total. Result is that variation of 
current is reduced and a large change in operating 
forces is avoided. 

requency effect causes non-uniform distribution of 
current within the conductor. The full explanation of 
this phenomenon is difficult. However the fundamentals 
can be readily shown as follows: In Fig. 2 is shown a 
conductor. Initially the current is supposed to be uni- 
rormly distributed. In the absence of any disturbing 


Fig. 5 

ELF = capacitance 

has action of net- 
work like this except 
that number of con- 
densers is infinite 
This factor improves 
the constants in an 

instrument coil 


influence, the internal magnetic field will be a series of 
concentric circles as shown. On the collapse of this 
field it is evident that the filament of current at the 
center of the conductor will be cut by more lines of 
torce than a filament at the periphery. Thus emf. in- 
duced on the central filament will be much greater than 
one at the outside. Current distribution will there- 
fore be adjusted, the outside filaments will carry more 
current than those at the center. In other words the 
current crowds to the skin giving what is known as the 
skin effect. This depends on frequency and the dimen- 
sions of the conductor. At power frequencies it is 
small but at hf. it may rise to very large values. To 
reduce this effect the dimensions of the conductor are 
varied by using stranded wire instead of heavy gage. 


Continued on p. 144 
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Nash-Kelvinator 


Warren Telechron 


Developed for Army communications use, but 
suitable for application anywhere that conti- 
nental or world encircling timekeeping problems 
are involved, this clock has a 15 in. dial and is 
for wall mounting. The clock helps solve the 
problems of time coordination by providing 
direct reading 24 hour time, eliminating the 
question of A. M. or P. M. Two hour hands, one 
for local time, the other for Greenwich ‘“‘zero’”’ 
meridian time, provide simple means for elimi- 
nating confusion. The 24-hour movement has 
enclosed gearing and is operated by a sealed-in- 
oil rotor, self-starting synchronous motor, the 
speed of which is controlled directly through the 
frequency of the ac. outlet to which it is connected. 


For checking the accuracy of delicately balanced hydromatic 
airplane propeller governors. This electronically-controlled 
precision testing apparatus is based on a relatively simple prin- 
ciple. The propeller governor to be tested is mounted on the 
stand and hooked up to an electronically controlled dc. motor 
operated from an ac. power line. The governor is then attached 
to a pressure oil system which serves as a ‘dummy propeller.”’ 
Since the governor itself functions hydraulically it regulates the 
pressure in the testing device, and thereby actually regulates the 
speed of the motor by which the governor itself is being operated. 
By measuring the output of this generator in cycles per min., the 
person testing the control governor can tell far more precisely 
how accurate the governor is than he could by using the finest 
tachometer such as is contained on the control panel of the air- 
plane. To eliminate any “human equation” errors from the test, 
the instrument checks the performance of the governor auto- 
matically by comparing it on two identical dials with a ‘‘time 
yardstick”? which is itself accurate to within 0.0001 sec. The 
device converts time, oil pressure, and revolutions per min. into 
one set of comparable figures which are dial indicated. 


Created for Ameri- 
ca’s War Babies in 


‘ spite of the short- 


age of some critical 
materials, this baby 
bottle warmer uti- 
lizes two carbon 
elements, in lieu of 
built-in wires and 
attached cord. 
These two elements 
pass the electrical 
current in to the 
water. A two-prong 
connection is de- 
vised to fit the 
standard toaster 
cord, electric iron 
cord or general ap- Electric Steam Radiator 
pliance cord. There 
is no danger in allowing the water to boil away because the unit 
shuts off automatically. The warmer is 314 in. wide and 4 in. high 
and is fashioned of high quality pure white ceramic which is guaran- 
teed not to crack under heat. 
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‘omatic General Electric 
itrolled ; : . . . . 
le prin Suitable for installation on all types of light-weight or medium 
on the sized vessels this incandescert marine signalling searchlight 
motor comes in several types of mountings for use at various ship- 
tached board locations. The parts of the mounting assemblies are 
seller.” welded together into one piece to prevent loosening due to 
tes the shock or vibration. All of these searchlights are weatherproof, 
tes the with the front door glass permanently fastened in place by 
erated continuous clamping ring and packing. A rear door equipped 
in., the with a centered heat-and-cold resistant plastic handle gives 
ecisely access to the interior for reclamping. The handle is also used 
» finest for directing the light beam. The searchlights are of protected 
he air- steel with a rust-resistant marine-type gray finish. Search- 
1e test, lights are available in 12, 18 and 24 in. sizes and the latter two 
- auto- come in high pedestal or pilot house control types with slip- 
“time ring electrical connections for continuous horizontal rotation. 


The A small conduit box mounted on the side of the pilot house 
control shaft below deck and near the ceiling allows easy 
entrance to the slip ring connections and provides a con- 
venient indoor connection box. With the low base, stanchion 
and pedestal type mountings, the drum can be depressed to 
45 degrees below the horizontal and elevated straight up 
vertically. For continuous service, the 12 in. unit will take 
a 600 watt lamp, the 18 in. model up to 1500 watts and the 
24 in. light up to 2000 watt. 


n. into 





American Car and Foundry 


Composed of four legs of silicon steel, a pri- 
mary capacity of 4-kve., a secondary capacity 
which runs from 2 to 0.7 kva., two primary 
coils in series, 1-turn secondary and a voltage 
range from 0.3 to 0.9, this soldering trans- 
former has a brass disc about 4 in. thick 
between 2/4 and 3 in. diam. on which are 
crimped two brass cups with a ring of soft 
solder between the cup and the brass disc. 
By pressing down on the composition board, 
the front edges of the copper pressure shoes 
spring up and the operator can slip in this 
disc and when his hands are removed from 





— the lever the disc is firmly pressed to the 
, electrodes by these pressures. With a load of 
+ unit Communication Measurements 914 amp. on 220 volt, the soft solder is run in 
high ‘ . 11 sec., so that about 300 of these per hour 
aran- Relatively unskilled workers are enabled to make accurate can be soldered with about 2 kw.-hr. On the 
tests at high speed with this circuit tester. It is possible to dials in the front, A is high and B is low; there 
attain wheatstone bridge precision while testing circuits ere ve teat speeds which give oom heat 
as rapidly as one circuit per sec. The instrument is used for ranges for the various grades of work 
testing all types of communication, electronic and elec- 1 
trical equipment for errors in resistance, reactance and in 
circuit wiring. 
SE 
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Fleets of refrigerated trailer trucks which temporarily beco: 
stationary refrigerators at the front after hauling up fresh fi 
supplies are now made possible by a compact gasoline-driver 
refrigerating unit. These self-contained units are now being 
built for several hundred giant 10-ton trailer trucks which will go 
into service on all battlefronts. The equipment is designed t 
maintain a constant temperature as low as 10 degrees above ze: 
in tropical climates where the mercury may soar to 120 degre: 
The trailers will also resist a roof temperature of 150 degrees 
The self-contained refrigerating unit is installed in the nose of the 
trailer. It is automatic in operation. Independent of outside 
power, the truck trailer is equipped with a gasoline-driven 
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This new instrument may be used for precision measuring of both 
internal and external dimensions held to very close tolerances. 
As an internal dimension comparator it can be used for checking 
master and working ring gages, for setting snap and length gages, 
and for other similar high precision work. It will check diameters 
or other internal dimensions from 34 to 12 in. and explore a hole 
to a depth of 3 in. An open hole may be checked to a depth of 3 
in. from one side, the piece turned over, and an additional check 
of 3 in. made from the other side, or a total of 6 in. Taper, bell- 
mouth and out-of-round conditions can be discovered and 
measured. When used as an external comparator it will check 
rounds, straights and tapers within a maximum dimension of 
12 in. The gaging arms are raised and lowered by an electrical 
mechanism operated by two push-buttons. Automatic stops 
prevent the arms from raising or lowering beyond 3 in. range 
limits. A direct-reading visual counter, graduated in hundredths 
of an inch, serves as an automatic height indicator, showing at 


all times the height of the gaging arms above the lapped table * 


surface. The special electric gaging head provides a new and 
different type of electrical mtagnification, 2500 to 1. The scale 
of the gage has a range of 0.0012 in. and is graduated in 0.00005 
of aninch. These graduations are spaced far enough apart so that 
interpolated readings of approximately 0.0000125 are possible. 


Sheffield 
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refrigerator unit. 


Many changes have been made in this new fluorescent 
extension cord unit with a multiplicity of uses. Ends 
have been rounded, rigid hanging hook is riveted to the 
end cap; white enamel reflector provides maximum 
efficiency light output while the rugged gray grill of 
the lamp guard and end cap assures a good serviceable 
finish to withstand rough service. The unit utilizes a 
small 6 watt fluorescent lamp which provides an ade- 
quate amount of cool, glare-free illumination in tight, 
hard-to-get-at places. The reflector shields the light 
source from the user and the protecting grill prevents 
lamp and socket breakage. The small manual starting 
switch, rubber-covered cord, remotely mounted ballast 
and light weight of the unit are some additional 
features to note. 


Sylvania Electric Products 
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DESIGNS FOR MILITARY AND CIVILIAN NEEDS 


) meet rapidly changing conditions and the more exacting 
needs of aircraft engineers, many new features have been 
added to this line of gear variable speed test rigs. This unit is 
arranged compactly on a drilled flat steel base, to serve as a 
'g portable one that can readily be transferred from one location 
to another for testing vibrators, pumps, instruments, etc. 
It is a vertically mounted 2 hp. motorized gear, of 6 to 1 
pver-all speed range, connected to a helical gear box having 
three output shaft extensions for testing and a fourth exten- 
sion, on opposite side of box, for connection to a tachometer. 
The three output shafts in line have speed ranges of 600 to 
3600, 300 to 1800 and 150 to 900 rpm., respectively. 
speed range of shaft extension for tachometer is 150 to 900, 
and a triple-scale indicator is used for the three speed ranges. 
Speed of each shaft can be minutely varied by the simple 
turning of hand regulating wheel. 
operates the unit’s vernier control, by means of which still 
finer and more precise speed control is possible. 
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SHAFT BALL BEARING 





Chisholm-Moore Hoist 


ELECTRICAL 





True balance is provided for this 2-ton 
electric hoist with the motor on one side, 
drum on the other side and the load at all 
times centered below the runway beam. 
Each shaft is a complete unit in itself. 
The motor shaft extends directly into the 
gear housing to accommodate the helical 
drive pinion. All bearings are of the pre- 
cision type but, in each position, is used 
the particular type that best suits the con- 
ditions at that position. The load brake 
is an automatic, self-energizing, double 
disc and screw type, located in the gear 
train. Either of two motors is provided; 
a single speed, squirrel cage, constant 
speed, induction type, ball bearing motor 
with high starting torque and a two speed 
motor (identically the same as the former 

except the stator has two distinct wind- 
ings (one for each speed) with separate 
leads to the controller. Motor is equipped 
with a thermostatic switch installed in the 
windings which interrupts the control 
circuit when the motor reaches its maxi- 
mum safe operating temperature. The 
mctor brake is of the solenoid operated, 
heavy duty, disc type mounted integrally 
on end of motor shaft. There are appro- 
priate controller choices for the single or 
two speed motor units; the former a 
solenoid operated, multiple pole, reversing 
contactor which returns to neutral with 
release of push button with a mechanical 
interlock which avoids any possibility of 
contact for hoisting and lowering at the 
same time; the latter being exactly the 
same as the single speed except that two 
contactors are used, one for selecting the 
direction of the rotation and the other for 
selecting fast or slow speed. There are 
also two pendant push button controls; a 
single speed of two button station type 
and a two speed which provides for two 
distinct speeds in hoisting or lowering, as 
well as a remote push button station 
which is not suspended from the hoist but 
is furnished separately. When the hook 
block reaches its uppermost point of 
travel, it raises a weight attached to a 
spring loaded lever. The spring action 
raises the lever and trips a limit switch 
which breaks the hoisting pilot circuit, 
thereby interrupting the power to the 
motor and applying motor brake. In the 
event of over-travel of the hook lock a 
second limit switch reverses the motor. 
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Magnaflux 


Used to increase production by 
eliminating faulty materials be- 
fore wasting manufacturing ex- 
pense on them as well as to 
check the quality of finished 
products and the condition of 
equipment at service overhauls, 
this inspection unit is for small 
parts to be handled in baskets 
measuring 12x12x6 in. deep. 
The baskets of parts progress 
through several stages including 
dipping in the penetrant tank at 


Dynamic Air Engineering 


For use on medium and heavy bombers and 
light, fast boats, this single, two-blade pro- 
peller axial flow fan for recirculation of cabin 
air through gasoline combustion heaters is 
powered with a 1/5 hp. series wound 24-28 
volt motor and delivers 320 cfm. standard air 
at sea level against two inches water gauge 
pressure. On another recent model the power 


the left, resting on the roller 
drain, washing by water spray 
in the second station, drying in 
the recirculating hot air dryer, 
applying powder in the develop- 
ing powder tank and then in- 
specting under black light in the 
curtained booth on the right. 
Surface flaws are readily ob- 
served by the glow of fluorescent 
penetrant indications under 
powerful near ultra-violet ‘‘black 
light’’ testing equipment. 
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Paasche Airbrush 


Ready-Power 







AT WORK IN ENGINEERING 











For use in the application of such materials as 
paraffin, heavy oils, honey, molasses, fats, 
butter, cheese, vaseline, glues, asphalt, com- 
pounds, resins, greases, waxes, this electrically 
heated airbrush heats both air and material. 
Some of the features are insulation for trigger 
and handle, better balance for easy operation 
and precise control of round and fan spray by 
calibrated dial. Heat is thermostatically con- 
trolled from a low of 100 deg. F. to a medium- 
low of 200 deg. to medium 300 deg. and high 
400 deg. A new type cup with large 35% in. 
opening and removable snap-on cover makes 
cleaning and filling easy. 
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has been increased to 14 hp. and a second 

propeller added on a double-extended shaft 

to put 25 per cent more volume at double the 

original pressure and still another unit of 7 in. 

diam. is now in development which will 

deliver approximately 600 cfm. at 5 in. of 
pressure. 
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Consisting of a gasoline engine 
closely coupled to a direct cur- 
rent generator complete with all 
accessories mounted in a steel 
housing for fastening to the 
truck chassis, this gas-electric 
power plant is a smaller over-all 
model with greater power ca- 


1943 





pacity than a former unit. 
Electric power is generated on 
the truck and delivered to the 
truck motors through standard 
electric truck control mechanism. 
This unit is particularly adapted 
to powering heavy-duty trucks, 
from 10-ton to 30-ton capacity. 
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Frostrode Products 





DESIGNS FOR MILITARY AND CIVILIAN NEEDS 


Built for long trouble-free operation under continuous production 
service and to provide accurate and automatic temperature 
control of coolants and lubricants in machine processing, this 
cooler unit is adaptable to virtually any type of machine and 
operation involving the use of coolants, especially for heavy 
cutting and high pressure grinding operations. The operator 
selects the working temperature by simply setting a dial on a 
panel. No attention is required by the operator to maintain a 
continuous flow of coolant at the temperature selected to carry 
excess heat away from the work as fast as it is generated. Even 
variations in room temperature are automatically compensated 
for by an integral differential thermostat. Maximum heat trans- 
fer and compressor efficiency is provided by the use of the 
counter-flow principle in the evaporator unit. The unit operates 
independent of water services and can be installed in a few 
minutes by rolling it up to the machine, connecting into the 
coolant line and plugging into a convenient outlet. Standard 
compressor motors are designed for 220, 440 volt, three phase or 
115, 230 volt single phase, and are rated at 34 hp., 60 cycle. 
Motors for other voltages and cycles can be supplied. Rated 
capacity is 18 gal. of coolant per min., when cooled down to 
20 deg. F. below room temperature. 


Lima 
Electric 
Motor 


Offering a solution to perplexing problems 
of holding steel and other ferrous metal 
shapes for polishing, burring or lapping 
operations, this magnetic polishing lathe 





Federal Tel. & Radio 


Embodying unusual characteristics for high efficiency and powered 
by the selenium rectifier, this line of battery chargers includes a 
wide voltage and practically unlimited current range covering every 
need and purpose. There is the low voltage type for automotive, 
vehicular, aircraft, high rate and radio uses featured by ready 
portability, wide charging rate control and equipped, if desired, for 
switching from 6 to 12 volt for operation. The communications type 
is for telephone, telegraph, signalling and alarm systems ranging from 
24 to 48 volt. These chargers are provided with filters to eliminate 
ripple and are available for floating or cyclic charging as well as with 
taper charge or automatic regulation. For central power stations, 
machine tools, control circuits and other general requirements for 
110 volt and up, there are the general utility types which provide 
floating or taper charge, multi-rate charging with trickle end rate 
and automatic regulated charging. Forming the heart of the equip- 
ment, the selenium rectifier accounts for the stable performance and 
efficiency of these chargers. This ac. to dc. conversion unit is par- 
ticularly adapted to charging batteries at either high or low rate. 
Its inherent characteristics provide automatic reduction of the 
charging current as the battery voltage increases, giving a tapered 
charge that protects batteries from excess temperature or undue 
gassing without the use of manual or automatic switching equipment. 


ELECTRICAL MANUFACTURING, 


is furnished with either single or two speed 
motors, 2 or 3 phase, with motor speeds to 
3600 rpm. A self-contained rectifier unit 
supplies dc. current to the chuck and no 
other dc. source is necessary. Interchange- 
able face plates and register plugs make it 
adaptable to various types and sizes of 
work. The lathe is supplied in either 
pedestal or bench type. A foot pedal con- 
trol which can be located in any position 
convenient to the operator controls the 
operations of the lathe. It magnetizes the 
chuck, starts the motor, stops the motor 
and demagnetizes the chuck, leaving the 
operator free to use both hands for hand- 
ling and processing the work. A magnetic 
disc-type brake for rapid stopping of the 
motor and chuck is supplied as standard 
equipment unless otherwise specified. All 
units are equipped with drip-proof motors. 
Other features include ball bearing spindle, 
dust tight heavy duty bearings and easy 
accessibility of the entire unit for in- 
spection of all parts. 

































November 1943... 125 


















































































































































































































































Wartime 


PECIAL fasteners for aircraft and other wartime 
products may be of two classifications, removable 
and permanent. Some, it is true, fall within a 
border-line group for though they are intended for in 
suring permanent assemblies they are so designed as 
to be removable should necessity require. 

Cowl or panel fasteners are used for the attachment 
of airplane cowls, door fasteners, radio equipment cov 
ers, ammunition and gun bay covers and for the mount 
ing of paneling, flooring, instrument boards and othe 
parts of the plane which should be so fastened as to be 
removable. There are a number of designs of cowl 
fasteners available but all operate on a similar prin 
ciple. Each of the elements of the device is attached 
to one of the plates to be assembled while a centra 
locking screw performs the fastening. Similarly, by a 
simple turn of the latter, both screw and plates are 
released and rendered free for removal. 

Some types of such fasteners depend for their lock 
ing power on the action of a flat or helical spring while 
others involve screw action alone, rather than springs. 
Cowl fasteners offer a firm and positive attachment 
for airplane parts of plywood or plastics. The locking 
screws may be of the slotted or recessed head types. 


The springs, with which most of the cowl fasteners 























are equipped, furnish an automatic take-up to com- 
pensate for any variations in thickness of plates -and 
provide satisfactory compensation even when the sheets 
are not perfectly parallel or when two curved sheets 


do not exactly ft 


+ ¢ + 


nt togetiet 


(owl fasteners are also integrated with right angle 


mounting brackets for use in assembling instrument 
panels and covers to conduit boxes, bulkhead doors, 
etc. To facilitate removal of curved or faired surfaces, 
it is sometimes convenient to have the stud automatically 
ejected, to the limit of its stop, at the instant of dis 
assembly. An ejector spring is available which may 
be obtained as an integral element of the fastener or, 
when not so supplied, the ejector may be procured 
separately and slipped over the main spring. 
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astening Devices} R 





Because of the many special problems 
allied with aircraft, tanks and similar 
products for war, new assembly prac- 
tices and new fastening components 
have been developed in truly bewilder- 
ing variety. To many of the product 
designs of peacetime will be applied 
these newer fastening units and pro- 
cedures. Here is a first-aid-to-the- 
specifier review of progress in this 
field of revolutionary changes. 





Threaded inserts are provided for many aircraft 
specification points where a type of fastener is desired 
for attaching elements to plywood, solid wood, plastics 
and aluminum alloys. For this a metal insert is em 
ployed which is threaded to receive a screw or a stud 
which is threaded for a nut. 

One simple type consists of a bushing which has an 
internal threading of dimensions suited to the screw 
or bolt that is to be inserted while the outside of the 
bushing has a number of self-tapping threads which 
may be screwed into the wood or plastic to a depth of 
six threads, the strongest anchorage in wood. Its top 
becomes flush with the surface to which it is to be ap- 
plied. In use, a hole somewhat smaller than the insert 
is first bored in the wood. By use of a special driver, 


UNLOCKED 





SOME representative types of cowl fasteners. A—As built with 

a long helical spring for maximum durability and minimum 
vibration. When locked the spring has only the responsibility of 
holding the parts in position the load being taken by hardened 
steel lugs. B—Large area fasteners with flat spring operating 
through a quarter turn. Fastener reinforces rather than weakens 
the adjacent structural area and will not bend when used on 
curved surfaces. C—Simplified form of cowl fastener wherein 
spring and locking recesses are a single member. Here shown 
installed on plywood. 


the insert is then screwed, cutting its own thread. To 
prevent turning, two brads are driven into the wood so 
as to lock the threads. When applying such an insert 
in plastics or soft metal, however, threads must be 
tapped for the insert and holes for the reception of 
the holding brads must be drilled. 
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\nother type of insert, which is tapped for receiv 
g screws or provided with a stud, may also be pet 
‘] 


> € 
his 


manently installed in wood, plastic or soft metal. 
has a threaded shank and above the threads a row of 
serrations, like gear teeth. There is also a locking ring 
which, when the insert has been placed in position, and 
hole countersunk for a distance equal to the thickness 
of the locking ring, brings itself into line with the splines 
on the insert for driving down through the counter 
bored recess. ‘The ring fits over the teeth on the insert 
and at the same time broaches its way into the mate 
rial, thus providing a firm hold and preventing turning 
locked-in studs may constitute a part of the insert 
when they are to be used with a holding nut in which 
case the locking ring is provided with a flange to allow 
it to be pried up if it is desired to remove the stud 
Rivets, among the newer wartime fastening devices. 
have received considerable attention. Conventional 
types requiring heading on both ends, as well as pre 
heating still find application in holding together certan 





wartime products but those more generally employed, 


especially for aircraft construction, are ones which can 
be headed cold and require no bucking on the end to 
form a second head. For rivets of the conventional 
type, the holes in which they are placed must be drilled, 
and usually reamed, and must be so located that there 
is access to them from both the front and rear. The 
greater part of riveting for integrating wartime products 
is, however, done blind and rivets specially designed for 
this service are inserted in prepared holes and manipu- 
lated wholly from the front. 

For general product riveting the rivets are of a suit- 
able grade of aluminum alloy which can be headed over 
without heating and, in fact, can be more efficiently 
handled if they are refrigerated to sub-zero temperature 
before insertion. Aluminum rivets that are thus cooled 
can be applied faster and more perfectly than those 
which are used at normal room temperature. 





For blind riveting without heating, there is a variety 


ELECTRICAL 


Methods © 


of specially designed types which may be applied irom 
the front and which, by use of proper tightening tools, 
may be rigidly fixed in desired position. The following 
are representative of some of the types of blind rivets 
which are being employed for wartime work. 

Ome consists of three parts, a cadmium-plated, re 
cessed head steel screw which is inserted in the hollow 
stem of an aluminum alloy rivet and a knurled nut 
threaded on the end of the screw. After drilling, burring 
and clamping the plates together, the rivets are inserted 
in the prepared holes and tightened with an ordinary 
hand ratchet or power screw driver. As the power is 
applied, the knurled nut expands the rivet sleeve, fills 
the hole completely and forms a head which constitutes 
the clamping element. A small adapter and finder for 
the screwdriver are the only accessories needed and, 
in emergencies, this type of rivet may be installed with 
a pair of ordinary pliers and a screwdriver. Obtainable 
in three diameters, 1, %o and 344 in., these are color 
coded to denote grip length. 

\nother form of rivet is intended primarily for the 
attachment of airplane de-icers, but is useful for other 
applications. Of one-piece construction, it may be in 


IVETING practice has followed 

several variations. A—This one 
piece expansion fivet may be used as 
a nut plate or for clamping plates 
B—Three part rivet as applied to 
plate assemblies; of the blind type. 
C—Explosive rivets before and after 
the application of the detonating 
heat. D—Typical rivet detonating 
heat gun as used in aircraft fabrica- 


B tion practice. 
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C—How the locking ring 
{riven into place. D 
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tool by which the rivet, 


aed: up or headed to 
"This upset is large enough 


stalled by the use of a single 


after insertion in the hole, 
form a bulge on the far side 
to resist being pulled through the metal skin even under 
Such rivets, when used 
as nut plates, are provided with a key under the head 
to take the torque and prevent turning when.the screw 
They are constructed of aluminum 


conditions of eccentric loading. 


is being drawn up. 
alloy and may be headed up by the use of power or 
hand tools. A hand-operated key seating tool is also 
provided. In situations where the latter 
veniently be used, the 
small round file. 
These expansion rivets are made with either counter- 
sunk or flat heads and in six grip lengths which will 
Spe- 


cannot con- 


keyway may be formed with a 


cover most of the demands for service conditions. 
cial lengths may be made to order. They are available 
in three diameters of approximately %6, %2 and % 
in. and usually have open ends but may be furnished 
with closed ends, 
partments for floatation, but are then considered special. 

A type of blind rivet for application to jobs in inac- 


for special cases such as sealed com- 


cessible places is provided in two styles, hollow and 
self-plugging, respectively. Either consists of two 


pieces, the rivet itself, 
low with pre-formed 


of aluminum alloy, which is hol- 
} 


head but open on the blind end, 
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and a stem or mandrel, also of an aluminum alloy, wit! 
a pre-formed head which is inserted through the shan! 
of the rivet so that its head rests against the tail. A 
special pulling tool is then applied to the mandrel s 
that the blind end of the stem expands the tail of th 
rivet to form an internal head. 

With the type, this mandrel is pulled until 
it breaks off and the inner end falls out of the hole i 
the rivet. type, the stem 
drawn up into the rivet where it forms a head on the 
tail end and also expands.to completely and tightly fill 


hollow 


In using the self-plugging 


ECESSED head bolts a 
screws are among the n 





A 





may be flat, round, cylindri 


etc. B 





driver 
model. C 





E—Some of the more fami 





recessed head forms. 














the hole in the shank. The mandrel then breaks off 
at a point beyond the head and later the excess is 
trimmed off flush. Such rivets require no heating and 


permit of rapid application. The hollow rivet has been 
applied up to as many as 1600 and the self-plugging 
type up to 800 an hour. 

A novel type of blind rivet that has lately been de- 
veloped is that in which an explosive shank, or loaded 
rivet has proven extremely valuable in reaching hard- 
to-get-at sections of aircraft. After the present war con- 
ditions these will doubtless be widely employed in com- 
mercial work. They have a recess in the inner end of 
the shank which is loaded with a small charge of ex- 
plosive. After such a unit has been placed in its hole, 
a specially developed heating gun is placed in contact 
with the rivet head and the heat is turned on. Within 
higher temperature detonates the 
charge which, in exploding, expands the tip of the shank 


a few seconds the 


a 


recent developments. A—Heads 


Most types of recessed 
head screws may be placed wit 
either the usual tapered screw 
or a specially formed 
Hexagonally recessed 
screws usually call for special 
wrenches as (D)do splined types 
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to a barrel-shaped closing head which securely fastens 











the parts of the assembly together. The head is of a 
liameter 15 to 30 per cent greater than that of the 
riginal shank. 

The gun is a modification of the manufacturer’s 
peacetime heating unit which is imbeded in a cast iron 
barrel with the wiring element sealed into a tube-shaped 
metal jacket. The gun is supported by a shielded handle 

nd a pistol grip, the latter having a finger switch for 
ntrol of the heater element. 

\ thermostat 1s installed in the cord circuit and, by 
its adjustment, the firing time can be automatically con- 
rolled to gain the full force of the explosion. This 
riveting iron is being used at air-service fields and on 
distant fronts for many a job that cannot be performed 
by the conventional assembly methods. 


More recently developed is a radio unit which is 





used in place of the heating unit above described. This 
unit consists of an oscillator together with a specially 
prepared applicator which concertrates the current di- 
rectly into the rivet head and causes the charge to ex- 
plode. Radio energy not only gives instant temperature 
control but indefinitely prolongs the life of the firing 
tip. This tip is always cool and the same size may be 
used for any kind of rivet head. The radio frequency 
is adaptable only to large scale production, the electric 
riveting being preferred for many types of work. 
Screws, bolts and nuts have likewise met the chal- 
lenge of the wartime product, such assembly parts, spe- 
cially suited to the integration of aircraft, ordnance and 
marine products, meet the requirements of rapid ap- 
plication and resistance to severe vibration. 

The conventional screw head, so long in use, is pro- 
vided with a straight slot for the insertion of a screw- 
driver but has certain inherent objections which have 
been remedied by some of the new types which have 
been developed for this class of work. Recessed head 
screws, with the straight-across slot superseded by a 
recess into which the driver fits closely, insuring a cen- 
tral application of pressure and avoiding the previous 
tendency for the driver to slip out of the slot and dam- 
age the material, may be hand- or power-driven. A 
notable advantage of this type is that the recess is a 
sufficiently close fit to the driver to hold the screw in 
position and thus preclude the necessity of holding or 
guiding the screw manually. 
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Practically all types of screws; machine, wood, steel 


and brass are now made with recessed heads in a com- 
plete range of sizes and types of threads. The same 


dimensions for the recess are used on a number of 
sizes so that the driver requirements are reduced to 
a minimum. Thus, for a screw range from No. 2 to % 
in. only four size of slots are employed and the number 
of necessary drivers is reduced accordingly. Standard 
shapes of heads are available in flat, round, oval and 
filister types with the most commonly used points such 
as flat, round, cup and dog. They may of course be 
made with special heads and points when the demands 
of the work make deviations from the standards im- 
perative but, under the present emergency conditions, 
the product manufacturer should make a careful study 
of the heads and points readily available and avoid, if 
at all possible, specifying anything special. 

Aviation screws, bolts and nuts, of steel, brass, alu- 
minum alloy, or stainless steel in plain finish, cadmium 


WS 
KY 


plate, or with anodic treatment, are now manufactured 
to meet the specifications of both Army and Navy, as 
per AN specifications. 

A modification of the recessed head screw is the 
clutch head which has several additional and convenient 
features. The head is recessed in a special form to suit 
the screw to operation by either a special bit which is 
formed to fit the clutch or by an ordinary screwdriver. 
The special bit is especially recommended for use with 
screws of this type where time saving is essential, the 
fact that they may be handled by the conventional screw- 
driver makes them particularly suited to use in the 
field where a special bit may not be available. The re- 
cess is so designed that a reverse turn of the driver in 
the head locks it to the bit thus permitting working 
with one hand on assembly. The lock instantly releases 
when the driver is turned in the opposite direction. 
Special bits are made in three sizes which are all that 
are required for use with the popular sizes of screws 
ordinarily used for wartime products. 


Continued on p. 208 
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RALPH R. BEAL, Research Director of RCA 
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“A radically new form of ‘lighthouse’ radio relay 
station developed by RCA will make relaying of tele 
vision programs a relatively simple matter. These 
unattended relay stations located 20 to 50 miles apart 














will not only link television stations into national net- 





works but will open up a new era in international com- 
munications, through development of trunk lines over 
such vast areas as Russia and China. Radio relaying 
will be a comparatively simple process. The 























relay 
transmitters will operate on microwaves with the energ\ 
concentrated almost in a_ beeline. | 














Practically all the 
power is made to serve a useful purpose; it is not 

















scattered as in broadcasting. Therefore, relativel\ 


small amounts of power will operate the relay trans 














mitters. The apparatus is neither cumbersome nor 
complicated. 














Rather, it is simple and compact. It 


could not be otherwise and still perform in the domain 


of tiny wavelengths which bring radio men 


~ 























SO close 
to the frontiers of light. It will take money to establish 
such a radio relay system. 











Indeed, it will take more 
than money. It will require a sympathetic and helpful 

















attitude on the part of governmental agencies concerned 





with licensing and regulation and the daring spirit of 


the American industrial pioneers who have led the 
way in so many new developments.” 





























A. C. MONTIETH, Manager. Industry Engineering 
Dept., Westinghouse Electric & Mfg. Co., East Pitts- 
burgh, Pa.- 











“The strength and earning power of electronics in 





industry will be in performing a useful task that is im- 
possible without it; or doing a job better or cheaper 





I 


than other methods will do it. Quite often we are in 











clined to think of electronics in terms of vacuum tubes. 





Tubes are the focal point of the industry but they ar« 
a small part of it. 














tube business last year and a total of $15,000,000 over 
the past five years not including the larger ignitrons. 
The circuit equipment necessary to apply these tubes 
will require from 4 to 200 times the value of the tubes 
themselves. Thus tubes amount to a fair amount of 





























business but there are also other types of electrical 








equipment which are absolutely necessary to make 
electronics a commercial venture. 








Radio and special 
war tube business is, of course, many times this figure.” 

















W. L. CHERRY, President, Cherry-Burrell Corp. 


“Postwar reconversion will present some difficulties 














for Cherry-Burrell as some equipment now in use will 
be of no value to the company when war ends. How- 
ever, there will be no stagnant period of unproductivity 











inasmuch as operational changes have required few 
drastic alterations. Prospects ahead for the dairy in- 
dustry and for manufacturers of their equipment and 
supplies were never better. 














The large pent-up de- 
mand for dairy products and for the machinery for 
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There was $7,000,000 of. industrial, 
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Selected comments by in- 
y dustry men or other well. 
known citizens and some 


government authorities. 


their processing, the large need for replacements 
worn-out machinery and the factor of public healt 
are all good reasons for my optimistic viewpoint.” 
BRIG. GEN. A. J. BROWNING, Director of 1 
Purchases Div., Army Service Forces (at War Depart 
ment Conference ) 

‘At the end of the war this country will face seriou 
economic problems. Over one-half of our entire 
dustrial capacity and economic resources are now 
voted to production of war. When eventually the need 
for war supplies will end, our economy must then 
and not before then—return without delay to peace 
time production. In our planning on this problem we 
must bear in mind that the future of every industrial 
worker, as well as that of every industry, requires the 
avoidance of unnecessary delay in giving our peopl 
employment in civilian production before their savings 
are consumed for subsistence. The speedy and order], 
conversion of these industries to peacetime productior 
and the satisfactory adjustment of all the interim huma: 
and social problems will depend upon many factors. 


JOHN AIREY, President, King-Seeley Corp. (to th 
Controllers Institute of America)— 

“There is an increasing thought-trend emanating 
trom high administrative positions that somehow 1 
dustry must furnish the jobs to secure full employment 
[ agree that full employment will be a necessary cor 
dition, but it is futile—in fact, banal—to accept th 
usual inference that any one industrial unit, whether 
it’ be General Motors, U. S. Steel or a little two-by 
four concern, must willy-nilly furnish a certain quota 
of employment. To expect management to do other 
than attend to its maximum long-time over-all interest 
is to count on an impossible change in human naturt 
Further such a change is undesirable, as it would de 
crease effectiveness. It would destroy the core of the 
competitive system which has made our past progress 
The most financially rugged of our corporations cann 
continue to produce unless the resulting product is put 
chased and paid for, thereby returning the money al 
ready spent, to be spent again in continuation of the 
payroll, The solution to maximum employment lies 
in the direction of furnishing a framework withu 
which we all operate, both individuals and corpora 
tions—so that decisions motivated by self-interest wil 
maximize total employment, despite the fact that those 
same decisions will minimize employment for the ac- 
complishment of each specific task. We must have 
more tasks—that is, more goods and services.” 


JAMES T. BAIN, Chief Engineer, Trans-Canada 
Air Lines (to a joint meeting of the Engineering In- 
stitute of Canada and the American Society of Me 
chanical Engineers )— 
“Standards of safety must be raised much higher 
(Continued on p. 146 
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EK DUCED to its simplest terms, welding of metal 
is the process of bringing two or more surfaces 
into such intimate contact with each other that 


their molecules intermingle.* To accomplish this satis- 
factorily there must be pressure between the surfaces 
and elevated temperature. Time consumed in achiev- 


ng the weld is, in itself, of no importance to the qual- 
ity of the weld. However, ignoring the need for speed 
n production, time is still of great importance because 
of practical incidental problems of heat flow, softening 
of the metal, and other phenomena peculiar to the metal 
being welded. 

Ferrous metals are by far the easiest to weld because 
hey behave well over a comparatively wide range 
of temperatures and also have good mechanical strength 





BABB LD LL LL LIL I ID 


Great accuracy in the measurement of 
short time intervals has been made possible 
by the decay or relaxation circuit in com- 
bination with electronic components and 
notable use has been made of the poten- 
tialities. Specifiers of control units for in- 
tegration within complete welding ma- 


chines may find themselves dealing with 
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in that range. Other metals and alloys, especially alloys 
{ aluminum, can be welded in only a narrow tempera- 
ture range and that range is dangerously close to the 
point where the alloy suddenly loses its mechanical 
strength and becomes fluid. For that reason, tempera- 
ture and pressure must both be accurately controlled 


ii aluminum alloy is to be welded. 


*See “Welding Methods For Permanent Assemblies”, Feb- 
ruary 1943, 
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Precision liming Improves Quality 


Of Welding Machine Performance 


BY E. E. KIMBERLY 


PROFESSOR, DEPT. ELECTRICAL ENGINEERING 
OHIO STATE UNIVERSITY 


In spot welding and repetitive welding of aluminum 
alloy, copper, bronze, and stainless steel it is desirable 
to confine the high temperature spot to the same area 
as the pressure spot. Because of the high heat-con- 
ducting ability of those alloys it is necessary to accom- 
plish the weld quickly and stop the current flow before 
the heat has had time to flow out of the pressure area 
Pressure, 
ultimate temperature, and rate of reaching that tem- 
perature are all related in a complex way and their 


and soften the surrounding surface area. 





fractions of a cycle instead of fractions of 
a second, where materials to be welded 
have critical temperature areas between 
welding and melting. Keeping within the 
bounds of intended performance calls for 
this extreme precision in many but by no 
Herein outlined are the 
types of control for welding time intervals. 


means all cases. 





proper relationship must be determined by the trial 
and error method in order to obtain a successful out- 
come for each individual job. 

In some cases, such as welding large diameter steel 
rod, the “on” time interval may be as long as 15 or 20 
sec. In other cases heating energy must be injected 








RESTANCE-welding 

methods cover a wide 
range of performance and 
timing of current flow. 
A—Many an operation is 
just a sample of this, but 
more difficult problems 
call for synchronous con- 
trol. B—Here are 199 
sheets of 35 in. low car- 
bon steel under pulsation 
welding. This method 
equalizes the temperature 
across the stock. C— 
Where the weld must be achieved within the crit- C 
ical range of temperature below fluid point of alu- 
minum alloy time intervals are most important 


MANUFACTURING, November 1943... 131 


















































































































cycles of the “fon” period. In successive welds this 
B difference in the first few cycles may vary widley and 
cause intolerable differences in the quality of the welds, 





but if the “starting transient” cycles are few compar 
to the total cycles in the “on” time, effect on the tot 
energy input per weld and hence on weld temperatur 
will be negligible. Research in this matter has show: 
that the variation in energy input caused by a starting 
transient will not exceed 5 per cent on a 60 cycle power: 
supply when the “on” time is 44 sec. or more. The 
relatively low cost of non-synchronous timing devices 
makes them attractive and acceptable under the cond; 
tions described. The closing instants and “hold” time 
are governed by a pre-set, cam-operated switch 
equivalent arrangement. 

Time devices classed as synchronous-break timers 
close the circuit as haphazardly as the non-synchronous 
type, but open the circuit at the end of the weld period 
at an instant in the cycle when no current is flowing 
and hence no are will occur. The chief merit of 


















synchronous-break device lies in the fact that the cor 
tact surfaces of the breaking tips are not subjected to 
the destructive effects of the arc and therefore will last 





ARIETIES of electronic timers include features of high- 
current ignitrons shown separately at (A) with cooling 
water connections, mercury-pool cathode and mounting ter- 

E minal (bottom bus), igniter lead (bottom) and anode pigtail 
top Cabinet (B) presents controls for ‘‘Heat Time,” 
‘Cool Time,’’ ‘‘Pulsations Per Weld,’’ and ‘‘Heat Control”’ 
while similar housings (C) and (D) contain ignitron con- 
tactors with inbuilt electron timing tubes and associated 
circuits. Timing disk (E) is for use with unit (D). Each of 

the peripheral holes represent!4 cycle in synchronous opera- 

D tion so arrangement of pins produces 2 cycles on and 3 off 
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into the weld spot in a time interval as short as Mo 


} 
sec. This is, of course, the time of one cycle on a 60- 













cycle power supply. 

\ non-synchronous timer is one which closes the 
primary circuit of the welding transformer on com- 
mand regardless of the time in the alternating voltage 
cycle at which such closure occurs. If closure does 
not happen to occur at the ideal instant in the cycle, 
energy input per cycle to the weld will be different in 
the first few cycles than it will be in the remaining 
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longer. Synchronously breaking the circuit will not 
ey . : ’ - 
. alleviate the starting transient evil described above 
wel ‘ . ° . ° ‘ 
nless the devices consistently breaks the circuit only 
npat ‘ 0 ‘ é ri, . 5 
I iter a positive half-cycle of current or after a nega- 
le ti : : - — 
tive half-cycle of current. To the extent that the 
erature : 8 ; 7 : 
starting current transient and resulting inconsistent 
sho 1 . sai alles haw ; : . N lle le ele 
eating are affected, synchronous-break contactors are O’ smaller scale, elec- 
tart ; “rve 
not markedly better than non-synchronous ones. tronic controls ser 
/ powe pacaea li : lif s tasks of bench-type con- 
71 Tr > y > over ys ‘Ty "1 tT)" ‘e 
ik” Superiority lies in longer life and lower maintenanc¢ cact welders eubetiousina 
1 needs of the individual unit. for previous soldering op- 
_—* erations. Unit (A) pro- 
con WITH SYNCHRONISM AT BOTH ENDS vides control by phase- 
1” time shifting (B) for power up 
itch 01 HEN THE “on” time of the weld cycle is less to 1 ie pee ye ra 
: : ; tween 44 and 60 cycle 
than ¥% sec. the starting transient must be 4 
timers eliminated entirely by accurate control if materials hav- 
Ironous ing critical temperature limits are to be welded. This 
period control requires that the primary circuit of the welding 
flowing transformer be closed at the same instant in the volt- 
it of age cycle for every weld and preferably opened as 
he cor selectively to insure uniform residual magnetism in the B 
cted to transformer iron and in any iron that may be within 
will last reach of the welding throat flux. Cam-timed and 
oh 
ing 
ter 
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ing devices is the highest of all and of course cannot 
be justified from the standpoint of accurate timing 
where the weld “on” time exceeds 4 sec. 

A, time control device must control the start and 
stop of the heating interval of the weld and also con- 


trol the time between starts. In repetitive welding, 


B* themselves, ig- 

nitron contactors 
provide electronic 
ways to make and 
break high current 
circuits. Mercury 
pool igniters within 
tubes can be fired by 
synchronous or non- 
synchronous means as 
desired. Note hose 
connections for cool- 
ing water in these two 

examples 





operated switches and magnetic switches have been 
used with some success when the “on” time is 3 cycles 
or more, but noisy operation and high maintenance 
costs are likely to be objectionable. 

Electronic switches, notably the mercury cathode 
ignitron, in addition ” being entirely noiseless, afford electronic functions. Compensation is designed-in 
highly accurate timing of welding current even down to insure equal heat energy in consecutive welds with diff- 
to a fraction of a cycle. The cost of electronic switch- ering resistances. 





ON synchronous welding timer which makes use of 
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temperature of the weld is not attained by one con 


tinuous “‘on” period, but is built up in steps through 
several consecutive periods of current flow with defi 
nite intervening time periods. Heat storage capacity 
of the weld spot prevents serious loss of temperature 
in the intervening time periods, but these time periods 
do permit the heated electrode tips to be cooled by 
their internal water flow so they do not reach a soften 


"Tvo unit ap- 


Paratus gives 
non-synchronous 
make, synchron- 
ous break opera- 
tion for resistance 
welding. Timing 
and sequence con- 
trol panel (A 
takes account of 
“Squeeze Time,” 
“‘Weld Time,’’ 
**Hold Time,’’and 
““Off Time’”’ 
facilities to select 
or reject automat- 
ic repeating. Con- 
tactor cabinet (B 
has adjustment to 
advanceandretard 
the contactor 

break. 


with 


ing temperature. 
ruptions. 


They might without current inter- 
The repetitive build-up is, of course, never 
necessary in welding only two or three thin sheets. 
When the “on” time is not critical a workman can 
control the period by a push button or foot switch and 
his judgment as to the length of the period will be 
acceptable after he has had sufficient experience or 
see the weld and judge its temperature by eye. 
When timing is too critical for such judgment, 
not so critical as to require synchronous handling 
one of several types of definite time delay devices can 
be used to hold the circuit for a period after it has been 
closed. 


can 


but 
any 


These devices can obtain delay by the use of 
mechanical parts of high inertia, by the use of an in- 
ductive electrical circuit with adjustable constants, or 
by a dash pot in which fluid or gas escapes through a 
calibrated Any of these methods should be 
satisfactory within its operating limits and in opera- 
tion they differ only in the manner of time adjustment. 


orifice. 


Timing action of an electronic timer is accomplished 
in a manner similar to that in a fluid or gas dash pot. 
In the dash pot type a closed container is charged’ with 
fluid or air under pressure at the start of the -weld 
period when the circuit to the welding transformer 
is closed. The circuit is held closed until the leakage 
of dash pot content through a calibrated orifice per- 
mits re-opening of the circuit. 

In an electronic timer a condenser is charged with 
electricity at the start of the weld period and the cir- 
cuit is held closed until leakage of the electric charge 
off the condenser through a calibrated resistor permits 
re-opening of the circuit. The greater the resistance. 
and the 
A dial coupled to the variable 
resistor is calibrated in seconds to operate and serve 


the more slowly does the charge leak off, 
longer is the weld time. 
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as a convenient time selector for this equipment. 

Choice of the type of timer must be determined after 
over-all appraisal of first cost, attention necessary for 
upkeep, and the need or 
timing. 


lack of need of precise 
Thus, we may conclude: 
Non-synchronous control should be used where weld 
temperature is not critical 


as in mild steel—or where 


the “on” time of the weld exceeds one-third second. 
Cost is comparatively low. 

Certain materials such brass, bronze, copper, 
aluminum and stainless steel are difficult to weld and 
require the accurate control found only in synchronous 
timers. 


as 


The shorter the “on” time the more imperative syn- 
chronous timing control becomes. 


See timer providing high degree of 

accuracy even at rates of operation up to 1000 welds 

a minute. May be used with non-synchronous timers 
to achieve synchronous performance. 
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21 Concerns Offer the Phillips Head 


AMERICAN SCREW CO. 

THE BRISTOL CO. 

CENTRAL SCREW CO. 
CHANDLER PRODUCTS CORP. 
CONTINENTAL SCREW CO. . 
THE CORBIN SCREW CORP. 

THE H. M. HARPER CO. 
INTERNATIONAL SCREW CO. . 
THE LAMSON & SESSIONS CO... 


THE NATIONAL SCREW & MFG. CO. 


NEW ENGLAND SCREW CO. 
THE CHARLES PARKER CO. 
PARKER-KALON CORP. 
PAWTUCKET SCREW CO. : 
PHEOLL MANUFACTURING CO.. 
READING SCREW CO. 


RUSSELL BURDSALL & WARD BOLT & NUT co. 


SCOVILL MANUFACTURING CO. 
SHAKEPROOF INC. 


THE SOUTHINGTON HARDWARE MFG. co. 


WHITNEY SCREW CORP. 


Out of the many screw heads designed 
through the years to eliminate screw driv- 
ing troubles, only ONE has gained wide 
approval by the men who should know 
most about screws...the men who develop 
and produce fastening devices. 

It is highly significant that the leaders 


| PHILLIPS 2d 


. Providence, R. I. 
Waterbury, Conn. 
Chicago, Ill. 

. Cleveland, Ohio 
New Bedford, Mass. 

. New Britain, Conn. 
Chicago, Il. 

. Detroit, Mich. 

. Cleveland, Ohio 

. Cleveland, Ohio 

. Keene, N. H. 
Meriden, Conn. 

. New York, N. Y. 

. Pawtucket, R. I. 
Chicago, Ill. 
Norristown, Pa. 

. Port Chester, N. Y. 
. Waterville, Conn. 
Chicago, Ill. 

. Southington, Conn. 
. Nashua, N. H. 


in the screw industry ... 21 concerns... 
recommend the PHILLIPS RECESSED HEAD 
as the first recessed head that is right in 
every respect! It assures you that screw driv- 
ing troubles will be ended when you spec- 
ify PHILLIPS. Also, it means convenience 
in sae and prompt and capable service. 
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SELF-TAPPING STOVE 
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KEY TO FASTENING SPEED 
AND ECONOMY 
The Phillips Recessed Head 
was scientifically engineered to 


afford: 


Fast Starting ~ Driver point au- 
ae centers in the recess 
.. fits snugly. Screw and driver 
one unit.” Fumbling, 
scoubte starts are eliminated. 
Faster Driving — Spiral and pow- 
er driving are made practical. 
Driver won't slip out of recess 
to injure workers or spoil ma- 
terial. (Average time saving is 
50%.) 
Easier Driving ~ Turning power 
is fully utilized’ by automatic 
centering of driver in screw 
head. Workers maintain speed 
without tiring. 
Better Fastenings — Screws are 
set-up uniformly tight, without 
burring or breaking heads. A 
stronger, neater job results. 





WOOD SCREWS * MACHINE SCREWS * SELF-TAPPING SCREWS * STOVE BOLTS 





Patent System Facts To Aid You 
In Protecting New Developments 


ARGE manufacturing companies with their own 

patent departments are familiar with patent de- 

tails and situations. But there are a great many 
smaller organizations with no such advantages. At the 
far extreme is the individual inventor for whose benefit 
the U. S. Patent Office seems to have originally been 
founded. It, like our system of government, has been 
a powerful factor in our national growth and strength, 
yet both have their faults as well as virtues. 


WHAT IS AN INVENTION ? 


ICTIONARY definitions of the term invention 
are abstract but the process of invention depends 
Thus, an invention is not 
a patent, for thoughts must be translated into things to 
produce the former. 


upon highly tangible facts. 


The statutes do not define the 
term invention, which may be thought of as something 
new and useful 


usually an improvement over some- 


BY CHARLES R. UNDERHILL 
CONSULTING ENGINEER 


application. In writing a patent specification it is 
important to accurately describe all the’ features of 
the invention and reasons for everything comprised 
therein. Nothing should be left to inference, althougl 
it may be taken for granted that the reader thereof is 
familiar with the general art to which the invention 
relates, and the Patent Office must be convince that 
the invention is new and useful, hence should be af- 
forded the benefit of patent protection. 

The description and illustrations of all things claimed 
must be those of the alleged inventor—not partly by a 
patent attorney, a draughtsman or other person. Other- 
wise the alleged inventor is not the true and sole in- 
ventor which latter he might not be able to prove him- 
self to be in interference or other legal proceedings. 
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Wartime products need patent protection* 
but how is the best way to go about making 
that potential safeguard a real one? As 
one who not only has many patents issued 
in his own name but who has also served 
widely in patent analyses and investiga- 


« 


tions, Mr. Underhill brings some highly 
pertinent thoughts for product develop- 
ment engineers whether they be with large 
companies or with small ones. Here, as 
elsewhere, conformity with the basic prin- 
ciples of the system avoids difficulties. 


thing that may or may not be quite similar. There have 
been cases in patent litigation where the actual inven 
tion has not been determined until the cases have 
reached the higher courts. 


In some respects an invention is the solution of a 


problem. It sometimes happens that such a deter 
mination becomes substantially the cornerstone of an 
Thus the pneumatic tire 


awaited the automotive industry. 


undreamed of vast industry. 


It was invented and 


placed in operation during the horse-and-buggy days by 
Dr. Dunlop to please his small son who found riding 
his bicycle over cobblestones rather rough going. Nat- 
urally, many improvements have been made in pneu- 
matic tires and many more may follow, but the pneu- 
matic tire was not intentionally invented for the auto 
mobile any more than a condenser, for example, was 
fundamentally invented for the radio industry. 

It must 
be translated into a clear description with illustrations 
prepared in such detail that others skilled in the art can 


\n abstract idea alone cannot be patented. 


make and use the invention as described in a patent 
*See “Wartime Products Need Patent Protection,” August 
1943. 
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Accurate records prepared by the originator as the 
embodiment of his invention progresses may decide a 
case for him. Retain your facts, figures and dates in a 
form suitable for evidence. 

While such records may be kept by the inventor or 
with the collaboration of his co-workers, they should 
be explained to one or more persons who thoroughly 
understand the facts and then witnessed by the indi- 
viduals. Photographs with a calendar page placed be- 
side the material to be photographed ate very helpful. 
Oral testimony alone cannot very well stand against 
such signed and witnessed records. Diligence is also 
of the utmost importance. There must be evidence 
that every reasonable effort has been made to develop 
and perfect an invention and file an application for let 
ters patent as quickly as practicable. 

The preparation of an application for letters patent 
often is the least part of obtaining and defending a 
patent. It is well to ever bear in mind that the issuing 
of such protection may have to be strongly defended 
and that infringers may have to be sued, all of which 
take much time and cost money. Hence patent litiga- 
tion should ever be prepared for in one’s records al- 
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though it never may arise. Applications are inexpen- 
sive compared to the cost of interference and infringe- 
ment proceedings. 

Constructive reduction to practice by filing a patent 
application usually is considered as the equivalent of 
actual reduction to practice by successful operation of 
the invention. A model may be required by the Patent 
Office in some instances and a working model may be 
required if necessary to enable the Patent Office to 
readily understand the precise operation of a machine. 
Besides keeping accurate records, some inventors per- 
fect a machine before applying for letters patent thereon 
and make no further improvements or changes on that 
particular 


machine. \ working sample, with the rec- 


ords, may be invaluable in interference proceedings and 


infringement litigation. 


SEARCHES BEFORE APPLICATION 


FTER making an invention and before applying 
for letters institute a 


search, either directly or through a patent attorney, 


patent, some inventors 


to ascertain prior claims. A search may be made by 
a personal visit to the Search Room of the Patent Office 
or to a suitable library. Patents have certain classifi- 
cations. The publication ‘Patent Classifications” may 
be obtained by remitting $1.50 drawn to the order of 
The Superintendent of Documents. A patent may be 
granted for an art, a machine, a manufacture or a com- 
position of matter. 

A patent search may be had through a patent attor 
ney for almost any price above $10. Up to a limiting 
amount, such searches may be worth about what is paid 
for them. Thus a $10 search is unlikely to reveal an 
rule. 


Therefore some inventors file an application wherein 


entire patented art nor will a $25 search, as a 
the patent attorney writes a few rather broad claims 
patented Office 
One 
of the advantages of this method is the saving of time 


to draw the art through the Patent 


examiner who has to make the search anyhow. 


and the freedom from uncertainty of the results of a 
separate search prior to application as so many patent 
copies prove unobtainable, except in libraries and the 
Search Room of the Patent Office, because they are 
out of print. 

Any person making application therefor and paying 
the fee required by law will be furnished certified copies 
of the records, books, papers, or drawing belonging 
to the Patent Office, or of letters patent. Twenty cou 


pon orders, each coupon good for one copy. of a 


printed specification and drawing, and receivable for 
photographic prints, may be had for $2 or one hundred 
coupons for $10. These also are convenient for order 


ing copies of patents appearing in the Official Patent 
Office Gazette. 

Patent Office 
should be addressed only to the Commissioner of Pat 
ents, Washington, D. C 


fied check or money order should be made pavable TO 


All communications sent to the U. S. 
whereas remittances by certi 


the Superintendent of Documents. 


Just as there are corporation lawyers, real estate 


lawyers, etc., each being a specialist in his own field, so 


also there are patent attorneys who specialize in patent 
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law, including the preparation of applications for let 
ters patent, the writing of the claims, the prosecution of 
said applications and receiving the issued patent to | 

Anyone may do all this for 
himself if he is competent and so desires, and the Rules 
of Practice of the U 


delivered to the inventor. 


S. Patent Office are available fo: 
the asking in one booklet for this purpose as also 1s 
the booklet Patent 


But it is wise to engage the services of an experi 


Laws. 


enced patent attorney just as it is wise to employ 
competent engineer on an important engineering job 
However, the inventor may prepare his own specifica 
tions, drawings and claims in the rough but in detai 
and then explain everything to his patent attorney for 
revision of specifications and rewriting of claims before 
actual filing. 

An inventor should reveal everything pertinent to 
his patent attorney and keep him constantly informed 
as to any changes, real or prospective, always remem 
bering that the patent attorney is a legal advisor and 
not an inventor. If the patent attorney suggests cer- 
tain changes Or improvements in an invention he auto 
matically becomes one of the inventors. It is better 
to leave all of the legal end to the attorney. 

Furthermore, an application for letters patent may 
be declared in interference with a quite similar applica- 
tion then in the Patent Office, both covering substan 
tially the same invention. If it is decided to continue 
with the prosecution of the application, testimony may 
be taken much as in any court of law proceeding. One’s 
patent attorney will prove of great assistance in such 
cases because of his experience and knowledge of the 
many What has been 
said of the person who acts as his own counsel in court 


law and can advise in ways. 
proceedings may equally apply in interference and 
infringement proceedings, both of which are sufficiently 
costly in money, time and energy, without making them 
any more difficult. Treble damages are available from 
patent law infringers. 

Proposed changes in the patent laws, presently to be 
discussed, should tend to compel a patent attorney to 
anti-trust interstate commerce laws 
as well as the strictly invention features thereof. It 


understand and 
would appear that if the proposed changes are adopted, 
the situation will become much more complicated. 

Infringement suits often benefit the public because 
the loser is compelled to devise a better device or article 
of manufacture than the winner in order to compete 
with him. This stimulates new ideas in attempts to 
undersell competitors or produce better articles for sale 
at equal prices. Naturally, all such improvements re- 
quire the services of engineers as well as those of 
inventors for accomplishment. 


SALESMANSHIP IN PATENT APPLICATIONS 


\LESMEN sell the manufactured product muc! 
S better than can the average engineer, although the 
latter may suggest good selling points through his 
Each 
In a similar manner. 


knowledge of design and performance details. 
is a specialist in his own field. 
it is a function of the patent attorney to sell an inven 
tion to the Patent Office examiner with, of course, sug 
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gestions offered by the inventor. The successful pro- 
duction of a patent application often depends upon the 
selling of the invention to the Patent Office examiner 
by the attorney. Such sales talk often is included in 
applications to impress the Patent Office examiner and 
it is valuable in the case of the sale of a patent when 
issued. This material may appear right after the 
preamble, wherein reference may be made to the prior 
art and the defects or shortcomings thereof, but never 
should include any derogatory remarks regarding that 
which has gone before. 


CLAIM ANALYSIS IS SERIAL 


br \LLY, a series of claims is comparable to 
the jingle of “The House’ That Jack Built.” First 
comes the title or invention. Next comes a broad claim 
for the combination of the “malt” and the ‘‘house,”’ to 
he followed by other increasingly specific claims. With 
the specification as a guide, the first claims are made 
more broad to draw the art, and successive ones be- 
come increasingly detailed. 


In this manner, the novelty 
of invention becomes revealed through the allowance 


AUTOMATICALLY 
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SYNCHRONIZING AIRCRAFT ENGINE SPEEDS 





of some of the claims and the rejection of others, wit 
the citations upon which the rejections are based, b 
the Patent Office examiner. 

It is often well to try to analyze the claims as draw 
by a patent attorney to be sure that he has fully caug! 
the inventor’s ideas, described them in detail in tl 
specifications and protected them in the claims. It 
also a good idea to try to visualize or devise a some 
what similar but slightly different device, etc., 
determine if any of the claims cover that also. Othe: 
wise another person might make a slight but new an 
useful modification of the invention without infring: 
ment of the patent. 

Sometimes it is possible to “get around” a patent 
through a careful study of the claims as guided by the 
specifications and drawings. Regarding a claim as a 
combination or chain consisting of links, it sometimes 
happens that the same kind of link appears in every 
claim or in many of them. Since a chain is only as 
strong as its weakest link, the removal of the kind oi 
link common to all of the chains or claims may brea! 
down the entire patent. 

\s a simple example of the foregoing, a certain con 











EVELOPMENT of this synchronizer r¢ 
lates to a program initiated several years 
ago by Propeller Division engineers of Cur- 
tiss-Wright under sponsorship of the U. S 
Army Air Corps and the Navy’s Bureau « 

Aeronautics. This automatic unit enables 
the pilot of large multi-engine combat o1 
commercial planes to automatically synchro 
nize the speed of all four power plants by 
merely adjusting a single control knob of 
small size. A—Here are two of the most 
important parts of the synchronizer; the en 
gine-mounted alternator and the master unit 
B—Details of the engine and alternator which 
serves electrically controlled variable pitch, 
hollow blade types. C—How the system 
A looks for coordinated operation. 
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pany had a large sale of a patented primary spark coil 
with which another company wished to go into com- 
petition. All claims in the former's patent embodied 
the phrase, “said coil being coaxially arranged with 
said case.” It was evident if that “link” could be ob- 
viated and there was no unexpired patent covering the 
rest of the device (which there was not), the coil might 
be placed diametrically across the case, for example, 
without infringement 

One of these spark coils was dismantled and it was 
observed that the coil fitted and operated equally well 
when placed at right angles to the axis of the circular 
Iron case, so they were thus constructed and large 
quantities were sold. The patent attorney for the com- 
pany owning the patent claimed infringement and threat- 
ened suit, but when sent a sample of the modified spark 
coil and asked to specify the infringement he admitted 
that there had been none. The “infringer” never could 
understand why that patent should have been granted 
in the first place. 


TO HAVE AND TO HOLD 


ATENTS have been defined as licenses to at- 
tempt to defend one’s rights to an invention in 


court—no patent, nothing to defend. The U. S. Patent 
Office in making a grant states: “Now therefore these 
Letters Patent are to grant unto the said (inventor). 
his heirs or assigns for the term of seventeen years 


from the date of this grant the exclusive right to make. 


use and vend the said Invention throughout the United 


States and the Territories thereof.”"—a magnificent- 
sounding statement, particularly with the word exclu 
sive which would make a patent a monopoly under this 
grant, which it does if the patent can be defended h 
the owner. 

But the U 


jov these very privi 


the latter can prove priority of invention in the courts 
after a patent has been granted. or if a patent may | 
“broken,” as in the case of the spark coil patent. 
“exclusive right” may be an exceedingly fragil 

That is why complete and thor ugh records shor 
started and maintained from the « ate of conce] 
the filing date of the patent application, at least. 
times patents are cancelled right after they are 
Furthermore, should a description « 


tion be discovered in periodicals or any 


any time after a patent is issued. when published 
date prior to that of the date of the patent grant, the 
patent may automatically expire. Large sums of money 


are sometimes spent in searches of this character out- 


( 


side the Patent Office when a patent has much value 


The U. S. Government issues no insurance policy 


1 


with a patent for the latter is not a guarantee but a 
grant. Besides the reasons for not being able to enjoy 
the “exclusive” privileges as mentioned above, when 
an inventor makes an improvement on a machine, for 
example, by adding something to it, he cannot make. 
use and vend the invention for profit if the machine or 
device which he thus improved is patented. Further- 
more, the laws may at any time be repealed or changed 
by Congress. 
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In certain foreign countries the person who first files 
a patent application for a given invention js accredited 
with being the inventor, but in the United States o; 
\merica much costly litigation is often instituted t¢ 
determine whom the real inventor is. The adjudged 
real inventor usually is the one who wins a suit. Patent 
litigation is not a poor man’s game. 

In patent litigation as in other litigation, opinions 
of lawyers and judges often are very different. Taking 
a case to a higher court often results in a reversal of 
decision. Tradition or precedence often plays an im 
portant part. Patent attorneys and Patent Office exam 
iners often hold different views as to novelty of inven 
tion although the attorneys themselves may have previ 
ously been Patent Office examiners. An alleged inven 
tion that may seem unpatentable to one attorney may ap 
pear to have worthwhile novelty to another. Sometimes 
an inventor must do much selling to his attorney. It also 
will be understood that some lawyers and judges may 
not understand technical subjects. 

Employer-emplovee relations are involved in the 
separate and distinct questions of ownership of and 
fair compensation for inventions. The customary way 
is for every employee from the president down to agree 
that all inventions made in its line, under any or all 
circumstances, belong to the employer, preferably sign- 
Ing upon application for employment. Other forms of 
contracts are usually required for special kinds of work. 
One writer has stated that the vast majority of the 
best inventions have come from top executives. 

Fair rewards stimulate invention and tend to guar 
antee loyalty. Such rewards vary from permitting the 
inventor to sell or license his invention to non-competi 
tors to rewards left to the judgment and policies of 
the management. 


DEFECTS IN THE PATENT SYSTEM 


S' IME abuses of the spirit of the patent system have 


included keeping an application in the Patent Office 
as long as the law allowed to postpone the date of issue 
and thus increase the overal] period of usefulness of 
the patent. With excellent records and working 
samples, the chances of Inning in interference pro 
ceedings are good \nother abuse has been the own 
ership of patents to withhold them from the benefit 
to the public as well as patent pools to control prices, 
and also patent cartels. There are also nuisance 
patents to be considered. 

Under the present patent laws the owner of a valid 
patent has an absolute monopoly on his invention and 
can withhold it from use: put serious obstacles in the 
way of others, or prevent others from marketing im 
provements in his device, all of which retards industry 
instead of stimulating it. It has been suggested that 
this condition might be remedied if the owner of the 
patent was given only a right to rovalties, instead of an 
absolute monopoly, so that others would not be pre 
vented from manufacturing. It has also been sug 
gested that any liability for infringement be limited to 
the infringing manufacturer—not also to the seller and 
buyer of the infringing merchandise as at present. 

Although there have been a number of basic changes 


‘Continued on p. 198 
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Now the Hun has real cause to 





call BRASS: 


DEVIL METAL’ 


fT WAS a German scientist who christened brass: 
| Teufel Metall.” And now his choice of names has 
come home to roost, with brazen claws, on the Wehr- 
macht. For Yankee brass is spitting an endless stream 
of shells and bullets from British, French, Russian, 
and U.S. guns . .. making it even hotter than the devil 
for Axis forces ashore, afloat, and aloft. 

The first U. S. troops to fight in Africa sent back 
an unofficial citation to munitions industries here at 
home. They had expected a certain amount of trouble 
... duds, rim-firing, outsize shells that would jam their 
guns. But they had no such trouble at all. Banged 
around, buried in sand, moored in cases to buoys for 
days...it didn’t mean a thing to Yankee ammunition. 
Each hammer-fall paid off with a G. I. shot... on the 


nose... right now! 


$$$ BUY WAR BONDS TO BUY BRASS FOR putters | f] ] 


ELECTRICAL 


All of which bespeaks conscientious teamwork on 
the home front. In this team, Bristol is doing every- 
thing conceivable to keep its part of the faith. Every 
inch of Bristol Brass sheet, rod, and wire goes to the 
munitions makers as completely 1-A as we can make 
it... rolled and drawn to uniform tolerances excep- 
tional even for Bristol. For it is vital to us to know 
...as far as our own product is concerned .. . that 
every single time a gunner pulls his trigger on a shell 
of Bristol Brass, he has the best chance we can give 


him to score a direct hit. 





BRISTOL BRASS 


The Bristol Brass Corporation, Bristol, Conn. 
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COIL DESIGNS 


‘Continued from p. 35 


Inductance of the coil is due to the magnetic field. 
In Fig. 3 is shown the typical field distribution round 
a coil. The field, it will be noted, is such that not all 
turns are linked by the whole of the flux and neither 
does the whole flux pass through a small area at the 
When 


a back emt. within the coil 


center which designates the moving element. 
such a coil is used on ac 


a ] ] . + . . < 
is generated lhe magnitude of this torce, in accord- 


ince with Lenz’ Law, is given by 


do 


and is in time quadrature with the ap 


1 
On ac. the impedence ot the il rather than the re- 
sistance alone must be considered. | impedance 


increases with rise in frequency, so when the supply 
through the 


coil may not be an exact replica of the voltage wave- 
form. In instruments, however, the coil 


voltage has a complex waveform, current 


is air cored. 
As the inductive voltage is almost proportional to turns 
when the number of amp.-turns of the coil is kept con- 
stant and the resistance is also directly proportional to 
the number of turns, it is seen that the angle of lag 
of current on voltage given by arc tan LR is nearly 
a constant. Thus, deviation of the wave form of cur- 
rent from that of voltage is less than anticipated. 

INCE self inductance is so important it is essential 

to calculate its value. Several formulae have been 

developed to accomplish this, some of them very elabo- 
rate indeed—taking into account complex physical con- 
ditions—others, of an empirical nature,-use a constant 
as follows : 

For a coil of axial length 1 cm. and of a mean 
diam. D with N turns, the self inductance is written as 

a-D*N? 
—— Kk millihenrys. 
1 x 10° 
Value K is a constant and is a function of coil dimen- 
sions. 
plotted in Fig. 4+. To demonstrate the method, con- 
sider a coil whose dimensions are as follows: 
\xial length of coil (1) 10cm. 
Mean Diameter (D) 5 cm. 
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“Let me summarize briefly. The war is expand- t 
ing. The biggest battles are still ahead. We must ' 
complete the equipment of our Army and maintain ; 
it through these battles. We will have almost twice ' 
as many men overseas at the end of the new year ' 
as we will have this December and they will need : 
much additional equipment. A number of weapons ' 
planned in 1942 are obsolete today. Weapons we . 
plan today may be obsolete tomorrow. War is fluid ' 
and war is destructive. Battle shapes our plans. ' 
lhe only constant factor in total war is the urgency { 
of getting the job done.”—Col. Lee A. Denson, Act- ‘ 
ing Director, Requirements Div. United St ' 
Army Service Forces 
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For the purposes in hand the values of K are 


Depth of coil (b) lem. 
So that b/d = 0.2 ie = 1) 
From curve, K = 0.7. 
When the coil has 1000 turns the value of its self 
inductance is 
0.7 x” & 1000? « D* 
: - = 17300 microhenrys. 


10 « 108 
CAPACITANCE AS AN ANTIDOTE 


ELF-CAPACITANCE can best be illustrated by 

considering a single layer coil as shown in Fig. 5 
with small condensers connected up as shown. Local 
ized condensers, of course, do not exist. They ar 
actually infinitely distributed and not in discrete quan 
tities. From general theory it is known that capacitance 
of a condenser varies directly with the specific induc 
tive capacitance of the insulating material. So it is 
essential that the insulating materials employed in the 
coil have not only a high dielectric strength and a small 
volume but also a specific inductive capacitance suitabl 
for the job in hand. 

Voltage drop due to capacitance may be considered 
to annul that due to inductance. So the presence of a 
capacitance component improves the constants of a 
coil. Usually the self capacitance is very small and does 
not counterbalance the inductive effect. 

In fact, to minimize inductive effect of a coil—espe- 
cially a potential coil—a condenser is frequently em- 
ployed. This circuit consists of a condenser shunting 
a non-inductive resistor in series with the coil as shown 
in Fig. 5. The expression for impedance of this cir- 
cuit can be written as, 

r — jwCr? 
Z=R-+ joL + ————— 
1 + w2C2y2 
As the term #*C*r? is small it can be ignored and the 
expression for impedance written, 
Z=R-+1r-+ jo(L—Cr*). 
By design, the quadrature term can be made equal to 
zero with L=Cr?. Then the expression for impedance 
becomes purely resistive and equal to (R-+r). Thus 
this method has the advantage of rendering the coil 
non-inductive and making it independent of wave form 
and frequency. 

In modern instruments the points enumerated above 
have been fully recognized. In Table 5, design fea- 
tures of some typical instruments are given to illus- 
trate the degree with which basic requirements have 
been met. Such a table serves to illustrate some of 
the fundamental differences between the various types of 
instruments. For example it is seen that the moving 
coil instrument has a greater ratio of torque to weight 
than the moving iron instrument. Limitations imposed 
by frequency on coil performance restrict the use of 
the main types to 130-150 cps. When quantities with 
frequencies above these values have to be measured 
then an instrument without coils is essential—the elec- 
trostatic instrument is an example of this—or else re 
sort is made to a rectifier device which annuls the fre 
quency. This is done in the case of instruments using 
thermocouples, rectifiers, and vacuum tubes. In Table 
6 is a comparison of operating frequencies for different 
tvpes of instruments. 
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and regularity of service greatly increased before air 
transportation can progress to the vast horizons that 
have been so prolifically forecast. The basic airplane 
as we know it today will not undergo any revolutionary 
structural or size change for a considerable time in the 
postwar period. The aircraft industry is too occupied 
now with the war to devote time to development of 
new commercial aircraft. In addition, any preliminary 
specifications they might have could not be developed 
for four years.” 


JAMES L. r.yY, Chairman, Federal Communications 
Commission 

“Largely because of the development of television 
and frequency modulation, the radio industry will not 
be a postwar problem child that we shall have to worry 
over. This industry may take up no small amount of 
the unemployment slack after the war and demand for 
time on the air may be so intense that the FCC may 
have to rearrange the whole schedule both domestic 
and international. Because of wartime research tele 
vision in the postwar period will be far ahead of any 
thing the country knew in pre-war days. There 1s 
almost no plant investment now in the field of televi 





FOR READING SEVERAL 





NE setting of the balancing a molded plastic panel. B—Sche- 


resistance on an indicating matic indicators of how 


bridge here suffices for any num- — S Witching units are arranged in 
balancing and reading a large 
number of strain gages in static 
tests. The strain gages, dummy 
and working gages, are con- 
nected to the Type A switching 


ber of strain gages. The final 
balancing of each gage is ac- 
complished at the switching unit 
(A). This consists of ten vari- 
able resistors (the size of which 
depends upon the resistance dif 


unit. The A units in turn 


ployed), a three gage switch 
with silver contacts, and three 
sets of binding posts mounted on ne. 












146... ELECTRICAL MANUFACTURING, November 1943 





obsolete. We shall have to start from scratch to build 


STRAIN GAGES UNDER STATIC LOADING 


connected to a Type B and the 
ferential of the strain gages em-_—_Jatter is connected to the indi 
cating bridge. This arrangement 
permits reading of gages, one by 
A Waugh Lab. product. 


sion and frequency modulation and what does exist is 


up the industry when hostilities cease.” 


E. P. BULLARD, President, Bullard Co. 

‘The volume of operations in the current half year 
will not be comparable with the previous period be- 
cause of the curtailment of machine tool production 
and the shifting of facilities to other war items. First 
half profits should not be construed as indicative of 
the full year’s trend. Achievement of the goal earl, 
this year of supplying needed tools for war produc 
tion has resulted in a steady reduction in volume oi 
the company’s new aie during the past few months 
Heavy cancellations of orders took place during June 
and July and in keeping with this production schedules 
of the company were reduced somewhat for the second 
quarter and have since been quite drastically curtailed 
Inventories have been kept in line with the sales 
volume.” 


FRANCES PERKINS, Secretary of Labor. (report 
ing upon a recent survey by the United States Depart 
ment of Labor. 

“Current difficulties in meeting war production 
schedules, blamed chiefly on manpower shortages, can 
be corrected in part by better physical working condi 
tions. When conditions leading to injury, illness, ex 


Continued on p. 218 
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SWITCHING UNIT 
—_ TYPE A 
IMOICATING UNIT 
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sales 


SMALL VENTILATING 
OPENINGS... 


Adequate for measured flow 
of cooling air yet restrain- 
ing entry of foreign mate- 


now. And often, it is easy to forget that they’re work- 
ing a full “war-week,” the swing shift—and the 
port other two as well! 

part Yet, uncomplaining, Robbins & Myers Uni-Shell 
Motors go on— week in and week out—doing the 


: alia aid : rial to assure day-in-day- 
job. For, built into every Uni-Shell Motor is almost y J 


; . out usefulness. 
fifty years of motor manufacturing “know how.” 
Knowing how has brought about such better motor 


developments as... 
























| 


. COOLING FAN... 
yDOUBLE-ROW WIDTH Individually designed for 


BEARINGS... each type of motor, fan pro- 
duces maximum of cooling 


air for low-temperature, 
longer-life operation. 


Exceptionally large 
grease reservoir, sealed 
completely on both sides 
of bearing, assures trou- 
ble-free operation by 
keeping grease in—dirt 
out. 





Add to these benefits the flexibility of mounting pro- 
vided by Uni-Shell interchangeability. For shell length, 
diameter, base mounting holes, shaft dimensions, 
height of shaft above base, head fit and bolt circle 
mounting for heads are exactly the same for any frame 
size. 
SYNTHETIC RESIN VARNISH These benefits, taken together, are the reason why 
more and more Uni-Shell motors are keeping more of 
TREATED INSULATION . . . industry’s wheels turning—more of the time. Learn 
how you, too, can profit by their use. Get all the facts, 
at first hand, by asking for your free copy of the big, 
helpful Uni-Shell booklet, today. 


Newer synthetic resin 
varnish treatments on 
stator winding—and ex- 
tra protection of syn- eitiiiaai 
thetic resin and tung oil pz Mail This 2, N, / 
sealer on end coils— “ Cupoen, NOW. 
guards against time- 
thieving breakdowns. 


1 

| ROBBINS & MYERS, INC., Springfield, Ohio 

| Please send my free copy of the new, informative Uni-Shell 
| Motors booklet. 

\ 


ROBBINS ce MYERS - INC. CRI Ss oie tiathdc cgbedadeuaeded hadistanessdaece 


St te ee aa ere 
MOTOR DIVISION, SPRINGFIELD, OHIO 


CeO eeeceereseseeeseseeseseeseseseseses oewsHbEsecccecsseessesese 


HOISTS & CRANES © MACHINE DRIVES © FANS * MOYNO PUMPS ¢ FOUNDED 1878 
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PROTECTED POLYPHASE MOTOR 


Serves in environment of flying chips, falling particles, 
dripping liquids, and other industrial motor hazards. 
























































3all bearings are sealed in cartridge-type housings to 
minimize failure, and cross-flow ventilation is obtained 
in frames 224 to 365 through protected inlets and ex- 
hausts at each end. Motors are all-purpose, continu- 
ous-duty polyphase, squirrel cage, induction types with 
centrifugally cast copper rotors. Becatse there are no 
external moving parts, operator safety is assured in 
any position. Single piece cast frames have rib sections 
for added strength, and inBuilt conduit boxes can be 
connected to conduit brought up between the motor 
feet where space requires. The external type conduit 
box, when used, can be mounted in any of four posi- 
tions. Service factor is 115 per cent and temperature 
rise 40 deg. C. Fairbanks-Morse & Co., 600 South 
Michigan Ave., Chicago, III. ; 


INTERNAL PIVOT INSTRUMENTS 


Advantageous where only shallow mounting space is 
available. Available with either brass or plastic dust- 
proof and moisture 
resisting 2% in. 
cases, the line con- 
sists of dc. volt- 
meters, ammeters, 
milliammeters, mi- 
croammeters, volt- 
ammeters, and rf. 
ammeters and mil- 
liameters. The volt- 
ammeter, designed 
for specification in 
naval aircraft, has a push-button change-over switch. 
Design of the pivots is such that they are solidly 
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mounted on the inside of the armature shell instead 
of being fastened to the outside of the armature wind 
ing in the traditional way. One jewel bearing is 
mounted on top of the core-and-frame assembly whil: 
the other is in an adjustable sleeve fitted to the lowe: 
part of the core. Thus the element forms a single, 
self-contained unit all parts of which are supported by 
the high-coercive, cast magnet. Having special signifi- 
cance for use where vibration is present, the instru 
ments respond quickly because of high torque and a 
lightweight moving element and have good damping 
for easy reading. Operating temperature range is 
from 70 deg. C. to minus 50 with accuracy limits of 
« 2 per cent full-scale value. Designs are supplied fo: 
both naval aircraft and various conventional points 
of panel board specification. General Electric Co., 
Schenectady, N. Y. 


SEVEN-OUNCE AIRCRAFT CONTACTOR 


Fills AAF specification 94-32185D for a 25 amp. de 
vice up to 29 volt de. Previously included in the lin: 
have been 50, 100, 
and 200 amp. sizes 
Recorded useages 
are for remote con- 
trol, starting and 
stopping of dc. mo- 
tors, as gunfire re- 
lays, and for light- 
ing and communi- 
cation circuits 
Severe flight con 
ditions are met by 
simple, heavy-duty; 
design. Contactors 
will operate  suc- 
cessfully under ac 
celeration forces up 
to 10G or vibration as severe as 55 cps. at %@ in. 
excursion. ‘Temperature range can be 160 deg F. to 
minus 65 although no damage will result from exposure 
between 200 deg. F. and minus 75. Industrial Con- 
troller Div., Square D Co., 4041 N. Richards St., Mil- 
waukee 12, Wis. 





TOUGH, RESISTANT COATING 


Grease- and gas-proofs paper and forms rubber-like 
molded articles. Due to exceptional toughness and 
resistance to oil, grease, and many solvents, this poly- 
vinyl alcohol resin is being used in such specification 
points as airplane, truck, and tank hose assemblies; 
oil- and grease-resistant fabrics; adhesive; emulsifying 
agents, etc. Postwar potentialities include lamp shade 
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Successful molding of intricate war parts 
today . . . points to solutions for — 


YOUR TOUGH MOLDING 


LASTIC MOLDING jobs that 

most everyone would have called 
“too tough” to be practical before 
the war, are being handled success- 
fully at Imperial Molded today. 

These jobs—being performed for 
our armed forces—cannot be dis- 
cussed in detail. Parts involved are 
performing vital services for United 
Nations’ men in Italy, New Guinea, 
Alaska—where successful operation 
of equipment frequently is a life 
and death matter. 

It can be reported, however, that 
some of these jobs really constitute 
new advances in compression mold- 
ing technique from such angles as 
handling of inserts, molding of 
threads and holding close accuracy 
on a commercial basis . . . advances 
which will materially aid in solv- 
ing your tough molding jobs after 
the war! 

While today the facilities of Im- 


perial Molded are being devoted 
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This plastic part 
presented an un 
usual problem in 
split mold de- 
sign involving 
close tolerances 
and metal in- 
serts. 












































“all out” to war jobs, tomorrow the 
new advances in molding technique 
will be available for your products. 

Our technical service is at your 
disposal on plastic molding prob- 
lems. May we plastic-plan with you 


for tomorrow ? 





IMPERIAL MOLDED PRODUCTS CORP., 2921 W. Harrison St., 













Chicago 12, Illinois 
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Bulletin K-200 
on Imperial 


Custom Plastic 
Molding 








































This piece of South American 
quartz crystal is remarkable for its 
piezo-electric properties. Ground so 
it responds to the proper frequency, 
it becomes a most important part 
of electronic devices used by our 
armed forces. 

This grinding is a very ‘‘touchy” 
operation. Our special equipment 
and specially trained personnel are 
doing a fine job, we believe. 

This is one of “Connecticut's’’ con- 


tributions to the war effort. 


CONNECTICUT TELEPHONE 
& ELECTRIC DIVISION 


| MERICAN 
NOUSTRIES 
108 














MERIDEN, CONNECTICUT 


@ Our development engineers are glad to dis- 
cuss electrical and electronic product ideas 
which might fit in with our postwar plans. 


Address Mr. W. R. Curtiss at the above address. 


©) 1943 GAI, Inc., Meriden, Conn. 
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covers, printing rolls, fuel tank linings, gaskets 
packing, petroleum containers, polished metal service 
protective films; and oil resistant thread. In many 
instances, the companion plastic, polyvinyl acetate, sub- 
stitutes for rubber latex particularly as a binder and 
adhesive. FE. I. du Pont de Nemours & Co., Wilmin; 
ton, Del. 


OPEN-BLADE SNAP-ACTION SWITCH 





Good contact pressure and operating speed are features 
Less than 6-0z. operating pressure produces, throug! 





action of a rolling spring, a positive snap-action. As a 
consequence, relatively small coils can be used in asso 
ciated relays with a resulting economy of space and 
weight. This fact action also minimizes contact burt 
ing. Pre-travel and over-travel are designed-in. Rat 
ing is 15 amp. at 125-volt ac. and overall size is 314, 
by 1%. by % in. Arrangement is for S.P.,S or D.1 
in set and return types. Special assemblies are pro 


















vided to meet the requirements of relay builders 
on request. Acro Electric Co., 1317 Superior Ave., 
Cleveland, Ohio. 


GLASS FIBERS FOR RESEARCH 


Basic glass fibers may have broad potentialities. With 
the idea that industry may find or develop impor- 


{“ tant—primarily military, but possibly post- B 
war—uses for glass fiber, limited supplies 

of seven forms are being offered for development work 
Some of the current uses which may be suggestive of 
functional extensions are: As reinforcement for light- 
weight high-strength structural plastic parts ; for similar 
use with cements and plaster-like materials ; for admix- 
ture with other fibers as in. felts or papers to augment 
non-stretch and non-shrink qualities; for evaporation, 
diffusion, and fractionation surface extending uses; for 
filtering; and for humidifying or dehumidifying. 
Among the seven available grades, there are four dit- 
ferent glass compositions. Properties of these, each 01 
which is found to a substantial degree in all the fibers 
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\ | WITH A BRAIN = 


| Motors have “brains” when they are equipped with built-in 
Klixon Protectors. For these simple, inexpensive devices just 
won't let motors overheat and burn out. 

While the motor is producing at peak capacity, the Klixon 
Protector stands idly by. But as soon as heating from overloads 
crosses the danger-line, the protector automatically cuts off the 
power... waits for the motor to cool to a safe operating temperature 
... then lets it start again either automatically or by manual 
B reset (both types available). If necessary, the Klixon Protector can 
STOP and START the motor over and over again until the 
trouble is remedied, thus preventing burn-outs, avoiding costly 





ore motor repairs or replacements and eliminating work stoppage. 
light Play safe, specify Klixon Protectors in the motors you 
milat buy. They are available as a built-in feature with AC motors, 
ii all sizes; DC motors up to 30 volts. 

ment SPENCER THERMOSTAT CO., ATTLEBORO, MASS. 
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@ Always remember: Aerovox pioneered the high-capacity 
intermittent-service electrolytic capacitor for practical 
capacitor-start motors. Of the millions of such units in 
daily use, Aerovox has produced the major portion. And 
Aerovox, through its up-to-the-minute listings of replace- 
ments, backed by its jobbers who stock such replacements, 
is helping keep those refrigerators and other appliances 
running. ® Submit your capacitance problems. Data on 
request. 


AEROVOX 


tea Abeer NSS 
TESTED 


AEROVOX CORPORATION, NEW BEDFORD, MASS., U.S.A. - Saves OfFices IN ALL PRINCIPAL CiTiES 
Export: 100 Varicx St. N-Y.C. + Cable: ‘ARLAB’ + In Canada AEROVOX CANADA LTD , HAMILTON, Ont 
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and to a maximum degree in some, include resistance 
to acids and weak alkalis, high temperatures, and severe 
exposure by weathering. Illustrated are two of the 
types; (A) being characterized by its curly nature 
which provides low density and high resilience. Ave: 
age diameter is 0.00115 in.—surface area, 262 sq. ft 
per Ib. Fiber (B) is suitable for mat uses where loy 
resistance is required. Average diameter is 0.0080 i 
—surface area, 38.7 sq. ft. per lb. Owens-Corning 
Fiberglass Corp., Toledo, Ohio. 





PHENOLIC INSULATING GROMMETS 





Serve in four standard sizes. Particularly developed 
for specification in motor, radio, and other electroni 
products, these 
items have con 
centric holes and 
all corners 
chamfered to 
avoid wire chaf 
ing. Threads aré 
clean and lubri 
cated. As an aid 
to easy gripping 
and consequent 
conservation of 
assembly _ time, 
all areas are 
produced in a 
matte ‘finish. 
3ody material is 
straight phenolic. 
Creative Plastics 
Corp., 970 Kent 
Ave., Brooklyn 
a; Me Be 


. FACILITATES METAL FINISHING 




























As applied to top half of panel in illustration. Used 
as a primer over a coat of cadmium plating, wrinkle 





enamel demonstrably flakes less easily under the con 
ventional scratch test. Used either as single- or 
double;coat, satin black finish or as an all-purpose 
primer for use under air dry lacquer or baked enamel, 
the material is ready to spray as received. A modified 
formula is available for dipping. Air drying or bak- 
ing should proceed for 30 minutes at 275 deg. F. or, 
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Take a Look at TOMORROW-— J otay / 


a eee 


8) Mr. Postwar: Motors that will 
B take that kind of punishment are 
just what I need for my mill. 


rod 





Mr. Now: Weather and “‘in-a-hurry”’ 
operators give these Century shipyard 
crane motors a beating 24 hours a day. 











i 
% 


Yen 


teterded A at hte bs 


a 


te A LA 


and the torturing 

frequent starting and 

reversing of impact 
loads prove the stamina of 


CENTURY 


CRANE MOTORS 





ere’s a motor job that demands real stamina, 24 
hours a day. In a well-known shipyard, Century 
Motors are installed on each of the cranes and hoists 
like that shown above. Exposed to the elements day 
and night, they stand up under the shock loads, fre- 
quent starts and stops and reverses imposed by the 
high speed, modern shipbuilding war program. 


(Es co : You can depend on Century today — and tomorrow. 
gt 


MOTORS 
CENTURY ELECTRIC COMPANY 


1806 Pine Street St. Louis 3, Missouri 


Offices and Stock Points in Principal Cities 





One of the Largest EXCLUSIVE Motor & 
Generator Manufacturers in the World. 
















ELECTRICAL MANUFACTURING, 153 





November 1943... 






7a APOLOGY cece 
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Through Uncontrollable 


Circumstances ... Our 











Catalog was Delayed 








Our sincere apologies . . . we've tried 











to be patient, and hope you have too, but 








it is now really ready for mailing, after 





several months’ delay in preparation. It’s 
NEWER, more VALUABLE, and more 
INTERESTING. 























We promise you a BETTER book, 
however, because the interim has al- 





lowed us to include many new items. 







The catalog is packed full of helpful, 
up-to-the-minute information on tim- 









ing motors for use in Automatic Reset 
Timers—Time Delay Relays—Vacuum 
Tube Circuit Controls, etc. 

Complete information on Timing 


< Motors by The Originators of 
The Timing Motor 


Send TODAY forYour Copy! 


Address all inquiries to Dept. 31 


















































MANUFACTURING COMPANY 
* INCORPORATED * 
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under an alternate schedule, for 15 min. at 300 deg, 
. Baking improves toughness, durability, and resist- 
ance to gasoline, alcohol and other solvents. Finish has 
excellent adhesion to cadmium, zinc, aluminum, brass 
copper, and steel and resistance to salt spray, water im- 
mersion, and 100 per cent humidity at 100 deg. F. Air 
dried steel panels on a 200 hr. salt spray test are merely 
dulled. Panels baked 30 min. at 275 deg. F. exhibit 
only slight edge failure. Immersed in water for 109 
hr., dried steel panels dull, 30 min. panels suffer no 
deterioration. At 500 hr., the air dried panel exhibits 
a dull texture with small blisters. The other continues 
satisfactorily. The humidity test produces essentially 
similar results. Roxalin Flexible Finishes, Inc., Eliza- 


beth, N. i 





MULTI-COLOR PLASTIC EXTRUSIONS 
Electrical insulation with integral color identification. 
Supplied in either opaque or transparent form, elec 
trical tubing is made with 
one or more contrasting 
color stripes in any combi 
nation desired. Dielectric 
strength is’ unusual and 
non-oxidizing properties are 
excellent since neither aging 
nor constant exposure to 
light cause deterioration. 
Surfaces of the material, 





which can be provided in 
flexible or rigid form, are 
highly resistant to acids, 
alkalis, oils, and greases. 
Flexibility can be in vari- 
ous degrees. Diameters, 
lengths, and thicknesses are 
available throughout a wide range. Carter Products 
Corp., 6921 Carnegie Ave., Cleveland 3, Ohio. 


FILTERED ROTARY CONVERTERS 


Available in 225 and 350 volt-amp. continuous load 
capacities, these units can be supplied to change 32, 
110, or 220 volt de. 
to standard 110 
volt, 60 cycle ac. at 
36 rpm. and 110 
deg. C. temperature 
rise above ambient. 
Suggested points of 
specification are in 
appliances, — radio 
and other electronic 
equipment, electric 
signs and also coin- 
operated devices for 
use where ac. is not 
available. Design 
is such that radio interference is kept to a minimum 
and wave form will facilitate filtering. Where equip- 
ment is of extreme sensitivity, special filtering equip- 
ment can-be supplied, incorporated into the metal base 
as in the 225 volt-amp. unit illustrated. Home type 
radios, signs, and coin devices do not require this addi- 
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@ Pre-assembled lock washers and screws made by 
Lamson & Sessions are available in 8/32” to 5/16” diam- 
eters, and in all lengths up to 11/2”. Round head, binding 
head, oven head and hexagon head are standard head 
types. Both internal and external lock washers, or helical 
Spring washers, may be specified. Since these are all 
standard fastenings, shipments can be made as promptly 
as of any other standard types. Lamson fastener units 


offer many advantages, such as speed of assembly; one 


inventory for screws and washers instead of two; and 
elimination of waste due to loss of lock washers on 
assembly lines. Consult your copy of the Lamson Blue 
Book which will be sent you on request if you do not 
already have it on file. e 


THE LAMSON & SESSIONS COMPANY - _ Cieveland, Ohio 
General Offices, 1971 West 85th Street 


LAMSON & SESSIONS 


BOLTS NUTS oe me ie 


omy We wee Oe OM A 


Your Jobber Stocks the Lamson Line 
























4-to-] Shot 


—a FOUR-Way Choice on 
any bearing application 
from ONE source of supply 
—all Lubri¢ant-Retaining 


@ "COMPO" 


Oil-Retaining Porous Bronze Bearings 


2) "POWDIRON" 


Sintered lron Parts and Bearings—less critical 
materials—with or without lubricant 


(3) “BOUND BROOK" 
Graphited Bronze Heavy Duty Bearings 


(4) "NIGRUM" 
Oil-Impregnated Hard Wood Bearings 







































































Write for descriptive bulletins, using business stationery. 
Diversification of sizes and shapes--thousands of tools onhand. 
Engineered Sales * Continuous Research® Skilled Production. 




















Bound Brook Oil-Less Bearing Co. 
(Established 1883) 

Main Office and Plant, Bound Brook, N. J. 

Detroit, Michigan, 1255 Book Building 

\ Los Angeles, Cal., 1901 Santa Fe Avenue 


FOR BETTER MACHINES AND APPLIANCES 



































FOR BETTER MACHINES AND APPLIANCES fm 
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tional apparatus. 


specification. 


tional 


oy : 
gy ros. 





requirements are met. 


Co., Schenectady, N. Y. 


For close frequency control on a 
variable dc. source a speed governor can be added to 
Kato Engineering Co., Mankato, Minn 


AIRCRAFT POWER SUPPLY 


Transformation for powering gyro-horizons and direc- 
Capacity of the unit, which measures 


The 400 cycle 3 phase output i 
produced in dual 26 and 115 volt. 

























25 214 x Z 
in., is such that it 
will operate one 


any combination 


fe 


two of these instru 
ments, 
them up to 


bring! 


speed in = appr 
imately 114 min. 
25 deg. C. Weight 


of the transformer 
is 13.6 oz. Wit 
suitable ventilatior 
operation is effi- 
cient at any alti 
tude. Other AAF 


General Electri 


WATER-TIGHT LAMPHOLDER 


Molded of a low moisture absorbing composition. To 
avoid the necessity of soldering and tapering wire 


joints in the box, this unit 
has double contact 
terminals on each side. It 
rates at 660 watt, 250 volt 
and is keyless. Specification 
points for severe conditions 
in marine service suggest 
themselves. Diam. is 234 
in.; height above surface 


screw 





mounting, 7 in.; and the 4, mounting-screw holes are 
on a 2%¢ circle. C. D. Wood Electric Co., 826 Broad- 


way, New York, N. Y. 


FOR SOLDERLESS WIRING 


Triple-crimp action exceeds strength of the conductor 
itself. 





Available now for 26-22 wire, the miniature 


solderless terminal il- 
lustrated is designed 
to eliminate need of 
skilled labor, to speed 
production, eliminate 
solder, prevent frayed 
insulation, assure unl- 
formity, and permit 
visual inspection 
where wire extends 
through the terminal 
barrel. Since the cur- 
rent carrying member 


is of one piece construction, continuity of the contact 
is assured with minimum voltage drop through the te: 


minal. 


Crimped in a single operation, the terminal 1s 
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Me Dunco Type (7AKK 
| A SHOCR-PROOF RELAY THAT'S 
| REALLY @ 








One or 

ition 

instru 

‘iInging | 

to " ‘ ° 

ippri Here’s a relay on which the contacts won't operate unintentionally—the Struthers- 

min. Dunn Type 17AXX, especially designed for rough and tumble airplane use. It 

Weicht is small in size, light in weight. It meets and exceeds all specified requirements 

slice, for this type of unit. For instance, actual tests have shown that it will withstand 
Wit an acceleration test of better than 90 gravitational units—or from eight to ten 

tation. times better than ordinary “good” relays. This, of course, means that all com- 

is. i, ponents are exceptionally rugged, and that construction of the entire assembly 

= is designed to match this ruggedness. Dunco Type 17AXX Relays are regularly 


AAT supplied with series coils for any direct current, or with shunt coils for use on 
Sas 12- or 24-volts D.C. 


utput is 
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Dallas Syracuse 
Denver Toronto 
Detroit Washington 
Hartford 

Indianapolis 

Los Angeles 





oles are 


Broad- 


nductor 
iniature 
inal il- 
lesigned 
need of 
oO speed 
liminate 
t frayed 
ure uni- 
permit 
pection 
extends 
‘erminal 
the cur- 
member 
contact 
the ter- 
minal is 





STRUTHERS-DUNM, Inc. 


1321 ARCH STREET, PHILADELPHIA, PA. 
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secured to both the conductor and the insulation |} 


tools which can be supplied for hand, foot, and powe1 
YY. 2 a] & Y.. 2 é operated assembly methods. Also available are spade 
terminals, flag-type, hook-type, and special designs 
COMPOSITE e BONDED - HIGH Aircratt-Marine Products, Inc., 286 North Broad St.. 
TEMPERATURE MICA INSULATIONS Elizabeth, N. J. 
Recommended as Replacements for IMMERSED COOLANT PUMP 
STRATEGIC BLOCK OR SHEET MICA 


In Many Applications 
















Provided with integral flange bracket for reservoir 
cover or bed-plate mounting. Current characteristics 
@ Composite highly integrated insulating materials comprising iene can fulfill any require- 

mica splittings bonded with insulating, organic bonding 


ment including 25 cycie, 
agents. : 


1, 2, or 3 phase. Driven 
by a %-hp., totally in 
closed, ball bearing mo- 
tor, the pump impeller is 
connected directly to a 


@ Compact, thin, flat, lightweight sheets completely resistant to 
repeated or continuous subjection to temperatures of redness. 


Strong, hard, durable—can be cleanly die punched without 
fracturing, breaking or flaking. 













@ High dielectric strength and insulation resistance. one-piece, rigid shaft ex 
@ A dependable source of supply in unlimited quantities. tension. It comes in two 
lengths. One produces a 
@ Available in sheets in all thicknesses from .005” up. on : are 
dimension from mount 
@ Also in punchings to specified dimensions. ing flange to pump bot 
@ We suggest your consideration of Y-26 and Y-27 High Heat tom of 0% 6 in., while in 
Mica Insulations as substitutes for Strategic Mica for your the other model. the dis 
purposes. 


, in. As re 
quired, the discharge can 
be either % or 34 in. 
pipe. Ruthman Machin 
ery Co., 1819 Reading 
Rd., Cincinnati, Ohio. 


tance is 8% % 
@® Your inquiries are invited and samples for test will be sent 
gladly on request. 


NEW ENGLAND MICA COMPANY 


Incorporated 
30 WOERD AVE., WALTHAM, MASSACHUSETTS 





INERTIALESS CONTROL UNIT 


Serves as electronic nerve center. Gain in any type of 


IT’S GOT automatic control is an approach to zero tolerance in 





The Thermoswitch - 
For Heat (and Cold) Control 





. PRECISION MANUFACTURED 
2. GREATER SENSITIVITY 


3. RUGGED — COMPACT 
4. WIDER TEMPERATURE RANGE regulating variables. For controls involving pressure, 


temperature, liquid level, flow, speed, motion, voltage, 
air-fuel relation, specific gravity, and gas analysis, per- 
formance improvements can be achieved. Operating 
between the primary sensitive element and (often the 
final) power operating control element, this device con- 
sumes negligible power for actuation and furnishes the 







Sensitive to changes 1/10°F. with range 
from minus 100°F. to plus 600°F. 
Designed to withstand vibration. 













10 MAIN ST. power for output. Many times, slow acting contro! 
ASHLAND elements can be eliminated. Particularly useful for 
MASSACHUSETTS operation from super-sensitive primary actuators, it has 
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Advance * — Chromax* — and other nickel chromium — nickel copper alloys 


“ | DRI\/ER-HARRIS COMPANY 


en the a HARRISON, NEW JERSEY 


ce om VITAL TO Branch Offices CHICAGO: 1138 W. Washington Boulevard SAN FRANCISCO: 235 San Bruno Avenue 
hes the « LOS ANGELES: 445 South San Pedro Street CLEVELAND: 7016 Euclid Avenue 

aie VICTORY DETROIT: 638 New Center Building SEATTLE: 2122 Fourth Avenue 
co o! 
ful for 
° it has 











*Trade Mark Reg. U. S. Pat. Off 
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output circuits which accommodate the alternate ener. 
gizing of loads within the range of the connected instru. 
ment. Examples are motors for valve control, bl 
fans, or heating elements. Characteristics of the dual 
circuit output make is especially suitable in proportion- 
ing or positioning as achieved by reversible motor 
drives. Since one or the other of the circuits is always 
in operation, the actuated unit will be constantly reset 
in accordance with the primary element. Operatio: 
high speed and response immediate. Use of electroni 
components eliminates mechanically moving parts, « 
sequently inertia, wear and maintenance problems. .\}h 
sence of relays produces noise-free operation. Housing 
of the unit is all-steel with provision for simple cor 
nection to required 115-volt, 60-cycle power source, t 
the actuating circuit, and to the two control section 
Dimensions: 11% by 7% by 3% in. Thordarson Ele 
tric Mfg. Co., 500 W. Huron St., Chicago, III. 















TO READ RESONANCE 
Indicator provides convenience and accuracy. Det 
mination of resonance in oscillators and transmit 
ters, transmis 
sion lines, 



















tenna systems 
tank circuits, 
and coupling de 


i vices is conveni 
f = ent and accurat 
/ ey with this appa 
, ratus. Particula 
? thought has beer 
given to 
urement of ass 
ciated factors i1 
absolute altimeters, blind landing markers, glide pat! 

ny LATI fe G S T r - L 0 e markers, airport traffic control, weather teletype, an 


| broadcast relay circuits. Erco Radio Laboratories, In 


COPPER PARTS? "| Hempstead, N. Y, 


HEAT RESISTANT, MACHINABLE SHEETS 
Then Get This NEW, FREE 


Closely related to polystyrene but capable of 20 deg 











meas 
























Oakite Manual on FAST han I. higher temperature. At high frequencies, electrica 


COMPOSITION 


Anodic Degreasing ! 


In plating steel or copper, a CHEM- 
ICALLY CLEAN surface is essentia! 
ALL smut, grease, shop dirt, machining 
oils or other fabricating compounds must 


be THOROUGHLY removed. 






















This NEW, 16-page Odakite manual shows how to 
do this SPEEDILY, EASILY! Describing successful! 
ANODIC DEGREASING methods using OAKITE 
COMPOSITION No. 90, it tells how many manufac- 
turers of switch boxes, light gears, radio housings and 
other electrical products and parts are getting more 


durable, uniform plated finishes. Write for your FREE 


copy TODAY! characteristics are approximately equal and machin- 
OAKITE PRODUCTS, INC., 18H Thames Street, NEW YORK 6,N. Y. ing qualities make it suitable for wider specification. 
Technical Service Representatives in Principal Cities of the United States and Canada Color is mottled grey ; specific grav ity, 1.358 ; specific 









volume, 26.42 cu. in. per Ib.; heat distortion, 184-187 
deg. F.; flow temperature, 280 deg. F.; water absorp- 
tion, 0.046 per cent in 24 hr.; tensile strength, 3,240 


OAKITE (8 CLEANING 


MATERIALS. METHODS | SERVICE FOR EVERY CLEANING REQUIREMENT 





160... ELECTRICAL MANUFACTURING, November 19438 


























Wiblliar 
moder 
Society 
Outsta 
Broad 
High S 


Wood 
nox ph 
be laic 
wood | 


Molds 
rubbe 
to for 
then « 


Remo 
tough 
Spon: 
slipp 
















































ate ener- 
d instry- 
, bli ver 
the dual 
portion 
le) motor 
iS always 
tly reset 
ratior 
‘lectroni 
rts, cor 
-mS \b 
Housing 
iple 
OUuTCE 
secti 


con Ee 


Det 
transmit 
‘ransmis- 
nes, 

systems 
circuits, 
pling de 
convent 
accurat 
iS appa 
articular 
has beet 
O meas 
t of ass 
actors I 
lide pat! 
ype, an 
ries, Inc 


EETS 
20 deg 


electrical 


machiti- 
cification. 
3 specific 
, 184-187 
r absorp- 
th, 3,240 





FROM A PILOT SEAT... AND RUBBER-LIKE 
SAFLEX... SOLID COMFORT, MASS PRODUCED? 


STRONG, lightweight pilot seats of plas- also interested Mr. Lescaze and led him 
tics-bonded plywood now in quantity to include Saflex in his “specifications”. 
production for the U.S. Air Forces were Making use of war-stimulated bag- 
the principal inspiration for this interest- molding techniques, the chair Mr. Lescaze 
ing suggestion for 194X by well-known, ~ visualizes would be quickly and easily 
New York Architect William Lescaze. formed on inexpensive molds with little 





Wartime success, however, in convert- of no waste of material. It would be 
William Lescaze, architect, is credited with the first ing Monsanto’s Saflex from its original upholstered with a resilient, sponge-like 
modern skyscraper (for the Philadelphia Savings Fund . , ee : ’ asia aflex overe witl waterproof 
society), and the first use of glass brick in a facade. function as a tough, resilient interlayer Saflex and c ered 1 a 7 I ’ 
Outstanding examples of his work include Columbia for safety glass into what amounts to a washable, Saflex-coated fabric. 
Broadcasting’s Hollywood Studios, the Ansonia (Conn. ) it : J f 
High School, and Longfellow Bidg., Washington, D. C. new and promising synthetic rubber, The sketches below illustrate details. 


Wood plys, coated with a Resi- 
nox phenolic bonding resin, would 
be laid up on simple, inexpensive 
wood molds, tacked in place. 


Molds would be covered with 
rubber bag and air evacuated 
to form snug fit. Entire assembly 
then goes into pressure chamber, 


Removed from mold, chair is one 
tough, resilient, monolithic piece. 
Sponge-Saflex cushion would be 
slipped on framelike an envelope, 


The Broad 
and Versatile Family 


FACTS TO HELP YOU SHAPE THE FUTURE 


of Monsanto Plastics i : No one can say today with certainty that a chair such as 
Mr. Lescaze has suggested will ever be produced. It és cer- 

(Trade names designate Monsanto’s nie Seine ok anal d said bene! ial 
arlusiee Hastnadaanans ad tae tain, however, that wartime advances in plastics materials 
basic plastic materials) and techniques wil] exert a strong influence over the shape 


LUSTRON (polystyrene) » SAFLEX of many things to come. That is why it will pay you to 


(vinyl acetal) + NITRON (cellulose add “The Family of Monsanto Plastics, A Guide for Prod- 
nitrate) + FIBESTOS (cellulose ace- LA uct Designers,” to your postwar file now. Its 24 pages are 


tate) « ic resi ; 
a CPALGM entginnstigcein ‘ packed with facts on one of the largest and most versatile 
INOX (phenolic compounds) SERVING INDUSTRY. ..WHICH SERVES MANKIND ; 
groups of plastics produced by any one manufacturer. 


’ 
Sheets + Rods + Tubes + Molding Simply write: MONSANTO CHEMICAL COMPANY, Plastics 


Co ds - Castings - Vuepak Rigid as . 
heme weil sana Division, Springfield, Massachusetts. 
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lb. per sq. in.; flexural strength, 6,540 Ib. per sq. in.: 
compressive strength, 11,400 Ib. per sq. in.; Young's 
modulus, intension, 3.34 x 10°; impact strength, Izod 
unnotched, 5.7 in. Ib. per bar; impact strength, Charpy 
notched, 2.5 in. lb. per bar; Rockwell hardness, M72: 
dielectric constant 300 ke dry, 2.55; dielectric constant 
300 kc; 96 hr. water immersion, 2.60; power factor, 
300 ke dry, also 96 hr. water immersion, 0.04 per cent: 
loss factor, 300 ke dry, also 96 hr. water immersion, 
0.1 per cent. Under extreme heat the material chars 
slightly. Excellent dissipation factors. Printloid, Ince., 
93 Mercer St., New York 12, N. Y. 


LEADS-OUT-THE-BOTTOM BALLAST 


To mount directly on shallow wiring channels. In an 
effort to facilitate installation and reduce consumption 
of critical metals, 


Can’t Touch , | the producers of 


these fluorescent 


HARPER | lamp ballasts bring 


the leads out of the 

bottom as _ illus- 

trated. Units can 

then mount directly 

on channels only 

wide enough to in- 

close wiring. Styles 

which can presently be supplied cover the requirements 

of 2 and 3 lamp 40 watt units and 2 and 4 lamp 100 
watt units. Jefferson Electric Co., Bellwood, Tl. 


ARPER Fastenings resist rust, cor- 25 KW. GENERATOR 

rosion, salt laden air and other 
deep sea troubles. They’re made of non- 
ferrous and stainless alloys. Today they 
are doing Trojan duty on battle ships, 
cruisers, aircraft carriers, PT boats, land- 
ing boats, submarines and many other 
types of vessels. 


Because they are rust and corrosion 
resistant, Harper fastenings withstand 
severe conditions in the chemical, food, 
utilities and numerous other industries. 
In the proper alloys they are non-mag- 
netic, non-sparking, repeatedly remov- 
able and have other sterling properties. 


4320 STOCK Tess 


Has standard or special voltages. For single phase 
operation at 80 per cent power factor, the unit produces 


... Of bolts, nuts, screws, washers, rivets 
and accessories in the non-ferrous and 


, 
stainless alloys. a 
THE H. M. HARPER COMPANY 


2609 Fletcher Street @ Chicago, Illinois. 2) kw. and similarly for 3 phase operation produces 
3 


OQ. It is of the revolving armature type wi oles 
BRANCH OFFICES: 45 West Broadway, New York : lving armature type with 6 poles, 
City 7° 1442 Broad Street Station Bldg., Philadelphia 3 « 1S separately excited. and operates at 12( 0 rpm 
332 I.N. Van Nuys Bldg., Los Angeles 14 ¢ 2nd National Sr ‘ + 

Bank Bidg., Houston 2, Texas © 800 Broadway, Cincinnati Damper windings are incorporated and characteristics 
2, Ohio ¢ 739 N. Broadway, Milwaukee 2, Wis. © Repre ae . ey ' ee . . : 
sentatives in Principal Cities are conducive to synchronizing. Dimensions are 


38lt25 by 24% by 2534 and weight is approximatels 


el p 1375 Ib. Voltage regulation is inherently approxi- 
A a E EP oe mately 10 per cent between no load and full load with 

i 3 per cent speed change. It iS designed for direct at- 
EVERLASTING FASTENINGS tachment to engine bell housing but is also available 


as an independent unit with standard shaft extensiot. 
BRASS @e BRONZE @ COPPER Standard exciter voltage is 125. Exciter is of two- 
EVERDUR © MONEL e STAINLESS pole laminated interpole design. The exciter arma- 


ture is directly driven by a simple coupling which pet- 
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TURRET LATHES 





HIS ONE is perfectly simple when you know how to 
apply the fundamentals of static balancing. It’s just a 
parlor trick. 

Far more difficult—and subtle—is the two plane—static 
and dynamic—balancing of armatures, crankshafts, impellers, 
and other parts used in modern high speed machinery. This 
was a painstaking, time-consuming task until Gisholt ap- 
plied the science of electronics to the problem. Now, any- 
body can do it—with the machines that know a/l/ the tricks. 
The Gisholt Dynetrics enable you to quickly locate the point 
of unbalance and then measure it for accurate correction. It 
takes only a few seconds in production. But it can add years 
to the life of a vital part. 

Information on how Dynetric Balancing is improving the 
performance of all kinds of vital war equipment is 

yours for the asking. 


\ 


) 


r 
YY 


GISHOLT MACHINE COMPANY 


1119 East Washington Ave. « Madison, Wisconsia 


Look Ahead. . Keep Ahead. . With Gisholt 


e AUTOMATIC LATHES « BALANCING MACHINES ¢ SPECIAL MACHINES 

































| == EL 
| See 
™ [qozossas | —|"™ 
"TROOP MOVEMENT =\y 
ON THE HOME FRONT} = 


= 






















EVERY WEEK, SINCE PEARL 
HARBOR, CLOSE TO 190000 
AMERICANS, EQUVALENT 
70 12 ARMY DIVISIONS, 
HAVE BEEN MOVING 
















<= JAKES AXIS 
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THE RUBBER USED VY 
FOR PENC/I2Z J 
ERASERS IN/94/ 
WAS ENOUGH TQ 
MAKE 200,000 
GAS MASKS. 
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AT DIALCO 
DELIVERIES ARE 
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armature. 


armature _ statically 


mits removal independently of the main altern 
The unit has a large cooling fan, gre 
sealed bearings, high-capacity long-life brushes, a1 
dynamically balanced, and 


and 


4 


double varnish-dipped and baked field coils and arma- 
ture. All leads are brought out externally and direc- 


tion of rotation can be as required. 
Co., Mankato, Minn. 


MAKE-AND-BREAK IN MERCURY 


Kato Engineering 


4 


Normally closed relay for general specification. Ha 
ing only one moving part and that a plunger oper- 


. 





ating within a 
sealed glass inclos- 
ure, this unit has 
no exposed arc, 
consequently  free- 
dom from mainte- 
nance difficulties. It 
is particularly sug 
gested for use in 
isolated locations. 
Operation by gravy 
ity eliminates the 
use of springs, 
forms contact by 
displacement of 
mercury which 
floods the two mer- 
cury pool contact 
points. When ener- 
gized, the coil lifts 
the plunger from 
the mercury allow- 
ing the flooded 
pools to separate 
and open the cir- 


cuit. This type of make and break is ideally suited 
for high inrush and inductive circuits. Coils are sup- 
plied for any operating voltage—load ratings run up 
to 4.5 kva. Mountings and housings are to individual 
requirements. H-B Electric Co., 6122 North 21 St. 


Philadelphia 38, Pa. 






COMPACT ROTATABLE TRANSFORMER 


Specifiable in aircraft electronic equipment. 
extreme low torque only is available or where coim- 


pactness and light- 
weight are impor- 
tant considerations 
these devices have 
a number of advan- 
tages. Rotors weigh 
0.06 oz., bearings 
are jewels, and con- 
struction is of pre- 
cision nature. The 
complete device 
weighs only 5 oz. 
Suggested uses in- 


volve the feeding of high frequency current into the 
rotor excitation winding, and taking induced voltage 
from the 2 phase winding. This voltage varies in rough 
proportion to the angular movement and can be ampli- 
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TRIPLETT 
MODEL 645 PORTABLE 


The hinged cover provides protection to 
instrument glass during carrying. Espe- 
cially important when carried with other 
equipment. Opens flush and provides a 
smooth case open or closed. 

The molded mechanical shield excludes 
dust, and allows replacement of plug-in 
thermocouples or rectifiers without ex- 
posing sensitive mechanism of instru- 
ment. Also, it protects the movement 
from possible damage when the case 
is open. 

The Plug-in feature permits pre-cali- 
bration of thermocouples or rectifiers. 
Plug-in units are interchangeable. No 
recalibration of the instrument is re- 
quired. In case of burn-out of a thermo- 
couple or a rectifier a new one may be 
secured and replacement effected without 
returning instrument to factory. 

For additional engineering information 
on Model 645 and other instrumentsof the 
same case style write for 645 data sheet. 


* 
BUY WAR BONDS AND STAMPS 


There will be many new uses for Triplett 
Instruments when industry turns again to 
peace. And new Triplett Instruments will 
meet the needs then developed by a more 
comprehensive application of Electronics. 
But one a/d Triplett principle will be even 
more valuable: Precision, durability, fair 
prices — qualities practical men respect. 


THE TRIPLETT ELECTRICAL INSTRUMENT CO. 
BLUFFTON «+ OHIO 
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TWO FULL COLOR FILMS 
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FEDERAL PRODUCTS 


PROVIDENCE 1, > s 


RHODE ISLAND 





FORO + HOUSTON * INDIANAPOLIS « L 
MEMPHIS © MILWAUKEE * MINNEAPOLIS + MON ‘ 
NEW YORK + PHILADELPHIA © PITTSBURGH 
ROCHESTER * SAN FRANCISCO * ST. LOUIS * TORONTO 
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Research 
Together 


You with your knowledge of and experience with 
permanent magnetism as applied particularly to your 
own problems and projected plans. 


We with our broad knowledge of and experience 
with the subject, gained by designing and making 
permanent magnets for many different companies, 
among which are leading manufacturers of the most 
important instruments used by the armed forces. 


Yes, let's research tog ther. Two interested and 
qualified viewpoints focussed on your problem. 


CINAUL AGRAPH CORPORATION 
STAMFORD, CONNECTICUT 


10-CC-4 
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fied and fed to a variety of devices. 


One type operates 
at 110 volt, 400 cycle with an input current of 0.018 
amp. and power input of 1.3 watt. 
ternal soldering terminals. 


There are 6 ex. 
Others run on 85 volt or 
26 volt, 400 cycle sources. Kollsman Instrument Diy 
Square D Co., 80-08 45 Ave., Elmhurst, N. Y. 


TWIN-HELIX WOODSCREW 


Serves in wood, plastic and combination assemblies 
Designed to effect fast, neat, and tight fastenings, this 
screw has two paral- 
lel threads starting at 
opposite sides of the 
shank and terminating 
in a single, centered 
point. Driving speed 
is doubled by this de- 
sign which does not 
create excessive driy- 
ing torque. The de- 
vices are self-tapping 
when used in_ plastic 
products. 
their own 
threads. 

tour cylindrical 
rather than tapered 
and this produces 
great strength and increased thread area. 


They cut 
clean full 
Screw con- 


iS 





Specifica- 
tion of shorter and often fewer fastenings is made pos 
sible by this feature. Quick, easy starting result from 
the location of the point of the axial center, and eccen- 
tric movement, which often produces misalignment of 
assemblies, is eliminated. Shank diameter, as shown 
in the illustration, is relieved to eliminate stresses which 
come from 
+ shanks. 


with oversize 
Availabilities include all standards sizes steel 
and brass with round, flat, and oval heads. Blake & 
Johnson Co., Waterville, Conn. 


forced driving of screws 


QUICK, PEBBLE FINISH 


Uses less material—takes % to % time of conventional 


coating materials. Prohibition in the use of filters and 





sealers, and restriction in the number of coats of pait 
permitted on machine tools can be met without deterto- 
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Oversize 


aa. ® Gone are the days of the “‘old family doctor;’ the 
man who gave you little pink pills for everything 
and performed any and all operations. Today, doc- 
tors are specialists. The same is true in other fields. 


entional & Sa os ® The Leland Electric Co., through the ‘“‘University 
ters and L of Hard Knocks;’ have become specialists on power 
generators. Their engineers have the “‘knack;’ plus 
the engineering skill, to produce power generators 
that are ‘‘tops:’ That skill is now being utilized 
by Uncle Sam...on land, in the air and on the seas. 


® After the war, Leland will continue to emphasize 


Aircraft Power Inverter irg@@ments. They invite you to consult them 
our post-war power generator problems. 


Marine Type Oil Burner 


pf paint beg rnd 


deterio- 
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CERRO ALLOYS || < 
SAVE TIME and CUT COSTS! NW... 
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drive fits, short run forming dies and other metal-working 
applications. 


CERROBEND (Melting Temp. 158° F.) Used as a filler in 
bending thin-walled tubing to small radii. Easily removed in 
boiling water. Also used for aircraft assembly jigs, templates 
for forming dies and other purposes. 


CERROSAFE (Melting Temp. 190° F.) Used to accurately 
proof-cast cavities such as molds, gun chambers, forging dies, 
etc. and for many similar applications. 


REPRESENTATIVES AND DISTRIBUTORS 


BROOKLYN, N. Y., Belmont Smeiting & Refining Works 
ANSONIA, CONN. Jackson Associates 

BOSTON, MASS., ‘Jackson Associates 

PHILADELPHIA PA., Castaloy Metal Sales Company 
CHICA ee Sterling Products Co., Inc. 

CLEVELAND Die Supply Co. 

DALLAS, Tex, Metal Goods Corporation 

DETROIT MICH., Castaloy Metal Saies Company 
HOUSTON, TEX.. Metal Goods Corporation 

KANSAS CITY, MO., Metal Goods Corporation 

LONDON, ENG., Mining & Chemical Products, Ltd. 

LOS ANGELES, ‘CAL., Castaloy Metal Saies Company 
MILWAUKEE, WISC., Harry C. Kettelson, Inc. 
MINNEAPOLIS, MINN., Northern Machinery & Supply Co. 
































































































































MOLINE, ILL., Sterling Products Co., Inc. a single 
MONTREAL, CAN., Dominion Merchants Ltd. 

NEW ORLEANS, LA., Metal Goods Corporation Any ty} 
ST. LOUIS, MO., Metal Goods Corporation - - 
































porated. 
CERRO DE PASCO COPPER CORPORATION with no 


40 WALL STREET r Ps NEW YORK, N. Y. circult 


CONVERTERS 
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4 le sec 











by a rugged Janette rotary converter. Many thousands of such 
essential safety and other electronic devices, used on ships and 





or doubl 























Wherever there are ships, you will definite 
find Janette converters. 
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Janette Manufacturing Co. - 556-558 W. Monroe St.- Chicago, Ill 
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ration in machine appearance through the specification 
CNN li x Ie Ye of a pebble finish as illustrated. Three operations take 


In War, as in Peace... the plac 





standard 11 


the 


When only D.C. power is available, ELECTRONIC DEVICES current from battery to generator when generator volt 
requiring from 110 to 3250 volt-amperes A. C., can be operated age drops below that of the battery, and acts as a singl 


6 to 300 with low current consumption and heavy duty 


e of a previous seven. Scratches, grind 
nd other surtace defects are effectively c 
Sherwin-Williams Co., 101 Prospect \\ 


Cleveland, Ohio. 


CAM-SNAP ROTARY SWITCH 


To he ; o 4 ramarv and 12 sec lary circuit 
CERROMATRIX (Melting Temp. 250° F.) For securing lo handle 1 to 4 primary anc econdary circu 


punch and die parts, anchoring machine parts without expensive Uses ar 


e particularly suggested where sequence 

operation is es 
sential in the oj 
eration of fu 

tional component: 
Circuits are 
opened and closed 
within 4 deg. m 
tion of the cam, 
and detent actio 
is optional. For 
use as a_ selector 
switch, the items 
can be mounted 
singly or in 
for operation o 
shaft which can be serrated, hex, or square 
ve of cam-operating member can be inco: 
Construction is such as to facilitate servicing 
other tools than a screw driver including 
connections which are solderless screw 


terminals. For 50,000 operations, the unit bears 
conservative current rating of 10 amp. at 29 volt in 


Compact and light (4 oz.) the switch fits 
istrument mountings. It has a fully inclosed 


case of macerated phenolic plastic to government spec’ 


Paul Henry Co., Los Angeles, Calif. 





VOLTAGE SENSITIVE RELAY 


r reverse current protection. Placed betwee: 
and their charging generator, the unit acts t 











circuit at the correct generator voltage, stop: 


e pole contactor with capacity up to 200 amp 


shore stations, depend upon Janette converters for power. Design is such that it can be adjusted to close at 


voltage and to open with a definite amount 0! 
current. The relay has a second contact for 


use in an associated circuit such as that which equal 


» generators. Voltages available range fron 
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rvicing 
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screy 
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nclosed 
r Spec 
etwer 
acts t 
Ir you believe in the future of America as we As a matter of fact, perhaps we can get to- 
do, then we’re asking for an appointment im- _— gether now, but if it happens we can’t, remem- 
mediately after the victory has been won... ber we have a date in and for the future. When 
when a bright new era awaits us all. we both can keep it, you can again take advan- 
Perhaps we can talk about a coil problem “8© of Anaconda’s service and the benefits 
... how thoroughly we’re organized to help derived from the single product control “from 
you on such a problem only military censor- "7 £0 Consumer backed by years of —— 
, stop: ship forbids telling now. Or it may be that uous metallurgical experience. 
© volt you manufacture your own coils and will be in- aay Gia. sateen 
| single terested in discussing magnet wire—any shape _ Chicago Office: 20 N. Wacker Drive 6 
0 amy —any insulation that your operations require. — Sn te Paid — ” 
e at This familiar trade-mark 


symbolizes the best ef- 
UN « forts of modern research 


: — and production. 
act 101 { 
— 
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ANACONDA WIRE & CABLE COMPANY 
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Slotted or 
Recessed 









it you are dee ia a methods in your 
assembling, eliminate time-consuming tapping opera- 
tions by vile HOLITITE “Thread-Forming”™ screws for 
metal-to-metal and plastic fastenings. Cutting their own 
threads in drilled, pierced or formed holes, these speed 
screws effect a stronger, tighter, vibration-resisting fasten- 
ing as each thread stays tight in the perfect mating 
thread it has cut in the material. 

Furnished in three types--Type "A", “Z" and “C." 
Send for information of specific uses and methods. 












Check your assemblies—you'll find = 4/0 furnished 

these speed screws can be used to cap . : ae 

save time and strengthen many parts, i AN i ny 
© of HWW 
oc a! ae 


QS 7 


nace 
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construction. Arcing contacts are copper to carb 
main contacts are laminated copper brush type. (¢ 
Anderson & Inc., 212-222 West Hubbard St., ( 
cago, Ill. 


VISELIKE SCREW FASTENER 





Where 2 materials are to 
this screw is installed 

a small, predrilled 
hole. It is driven 
home by conven- 
tional screwdrivin: 
methods, and tl 
coarse threads at 
tip project into the 
second section of 
the assembly. The 
fine threads near 
the head are slight- 
ly larger for posi- 
tive engagement in 
the first section. 
When the fasten- 
ing is seated, the 
head section 
is broken off to 
leave a small hole which can be sealed in various ways. 
The two sections of the assembly are pulled together 
firmly in proportion to the difference in pitch between 
| the two sets of threads. Wil-son Infra-Red Mfg. Corp., 
| 152-156 W. Erie St., Chicago, IIl. 


Works by pitch differential. 


face-to- face, 


y 
{ 











tj 
| 
| 
| 


REGULATED, MIDGET M-G SET 


| 
| 


Variable 
2, or 3 phase as 


, 
| Operates on 6, 12, 24, or 115 volt de. input. 
| with speed, the ac. output can be 1, 























| specified. Housed in black, synthetic-enameled alum- 
| inum, the standard model includes its own speed 
|regulator and resistance, and a speed governor can 
| be supplied if required. Control of speed is indicated 
|as coming within 100 per cent for 25 per cent variation 
Voltage at 2400 rpm., 2 phase, is 
127 volt. W eighing 32 oz., this motor generator is 
\6% in. long by 2 in. diam. and base mounted. It has 
. shaft with 1 in. extension. Electric 
Stamford, Conn. 





TO GAGE BLIND HOLES 





| With measurement to. within 0.030 in. of bottom. Op- 
| erating with the principles of a 3 point contact gage, 
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A TINY light flashes. Immediately, a massive 
machine starts operating. One little tube supplies the 
impulse. But springs are the muscles which accurately 
control the mechanical motion—tireless muscles, capa- 
ble of working continuously, without strain. 


To give the precise, instantaneous action necessary for 
gaining full value of electronic control, such springs 
must be designed for the specific application—and all 
factors bearing on their use scientifically evaluated. 


wv i  ** oS! 
_ Pras 
neers to secure springs 6 
lasting efficiency. 


Muehlhausen engineers have solved thousands of spring 
problems which arise with unusual applications—by 
the thorough study they make of all operating condi- 
tions, and their many painstaking tests to prove that 
each design is right. An assurance of greater latitude 
in the design of new and better electronic products. 


MUEHLHAUSEN SPRING CORPORATION 
Division of Standard Steel Spring Company 


800 Michigan Avenue, Logansport, Indiana 


EVERY TYPE AND SIZE 
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this device comes in special sizes for holes from 5¢ t 
1 in. and in a universal model with interchangeab! 
locating contacts from 1 in. up. Contacts are tungste: 
carbide. Internal construction is such that movemer 
of the contact point is carried direct to the indicato 
through a single solid unit. Absence of bearings ban 
ishes friction and lost motion, and the single movabl 
unit is suspended on springs. Dials are graduate 
0.0001 in. and the range of the contact point is plus o 
minus 0,003. Minimum depth of hole is 0.10 in. an 
* maximum varies with diameter. Federal Product; 
4 | Corp., 1144 Eddy St., Providence, R. I. 













PAPER AND TAPE COMBINED 














for functions of masking. Designed to save the 
handling of separate pieces of paper and masking tape 


DUE TO ITS 
CONSTRUCTION 


* The Egyptian Pyramids stand 
majestically, through the ages, as 


mute witnesses to the skill and 
rugged craftsmanship of the thou- 
sands of slaves who toiled to erect 
them. . . . TODAY. . . not slaves 

but creative engineering skill 
and willing hands acheved the 
same result wth the new DUMONT 
TYPE PC2 Oil Paper Capacitor . . 
an oil impregnated oil sealed ca- 
pacitor that gives assured “LONGER 
LIFE” for continuous operation. . . 
Its special features and construc- 
tion are exclusive features with 
Dumont 





































this product comes in rolls 200 ft..long and 3, 6, 9, 12. 
18, 24, and 36 in. wide. As shown in the illustration 
rolls are of such a diameter as to permit slipping over 
| the forearm and leaving both hands free for adjusting 
to position. Material is light in weight and special 
treated to resist paint. The gummed edge is pro 
Oli IMPREGNATED . OM FILLED tected by covering tape which is removed on applica 
Ol SEALED peed eng Adhere Inc., 1220 Maple Ave., Los 
CERAMIC OR BAKELITE TUBES " 

BAKELITE CEMENT ENDS (OIL PROOF) - HIGH-DENSITY WOOD ALLOY 
SUITABLE FOR OPERATION 75° TO 100° € Made on special equipment to produce special physical 
IDEAL FOR EXTREME HIGH properties. A resin impregnated plywood, the material 
ALTITUDE DUTY is treated by high frequency current and simultaneousl\ 


0 ” subjected to heavy pressure. Uncolored, it has a dark 
Sane OF "FLASH OVER” BETWEEN brown appearance with attractive wood grain and a 
high, permanent gloss finish extremely resistant to wea! 


NO METAL FOR “BODY CAPACITY” and exposure. Weight is approximately half that of 
aluminum, 14 that of steel. General characteristics are 
more like those of metal than those of wood and metal 

working tools are required in its fabrication. It can 

be sawed, drilled, turned, threaded, milled, and tapped 

a } : 8 N a7 Resistance to decay is inherent and an addition of spe 

the density of the material minimizes swelling and 

i iE ‘s Si ii R |  & 2 O - shrinking. Specific gravity is 1.3-1.4; specific volume 
re Porn ae 20 cu. in. per Ib.; tensile strength parallel laminated in 

fiber direction ), 32,000-40,000 Ib. per sq. in.; compres 

dT hia lia ie = sive strength (parallel laminated in fiber direction), 





4 + 44444 


cial salts provides fire resistance as well. Diluted acids 
alkalis, and other organic liquids have no effect and 
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Until he called in an Auto- > me PG devices—the most complete 
matic Electric field engineer iim ot = book on the subject ever pub- 
this electrical control problem ‘LA a lished. Then, if 
had the engineer stumped. To- 2 ji ter you need further 
gether, they worked out the so- . assistance, call in 
lution, selected the right relay — the Automatic 

hy sical tor the job, and sent another war product on its way Electric engineer. We will be glad to work 

aterial to the production line. with you in “‘licking”’ your remote control 

eousl) problem. 

a darh The Automatic Electric field engineer is a special- : 

and a ist in electrical control. He works daily with Re oss we ELECTRIC SALES CORPORATION 


O weal designers of products that require the use of relays, 1033 West Van Buren Street, Chicago, Illinois 
In Canada: Automatic Electric (Canada) Limited, Toronto 


hat ol stepping switches and other control devices. With 
ics are Automatic Electric’s background of over 50 years 
metal of solving electrical remote control problems, he 
It can has the knowledge necessary to help you select the 


apped best equipment for your needs. 
OI spe 


; , ; - AND OTHER CONTROL DEVICES 
lo profit by the use of electrical control, first ¢ 


: send for the Automatic Electric catalog of control A 8 T @) al A | H & 


rolume 


ited in ELECTRIC 


npres 


ction }, PARTS AND ASSEMBLIES FOR EVERY ELECTRICAL CONTROL NEED 


acids 
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20,000-28,000 Ib. per sq. in.; face compressive streng 
(crossbanded), 40,000 ib, per sq. in.; modulus of r 


Ca STOP ture in bending, 35,000-40,000 Ib. per sq. in.; modu 

of elasticity in bending, 3.5 x 10°; impact streng 

OR R 08 S | WV ie ] (Izod), 6 to 8 Ib. per in. of notch; shearing streng 

(parallel to grain) perpendicular to laminatio: 

Forest Products Lab. single shear, 4,000 Ib. per sq. i 

perpendicular to lamination—Johnson double she 

7,000 Ib. per sq. in.; parallel to lamination—For 

Products Lab. block shear, 4,000 Ib. per sq. in.; moist 

ure absorption, 1.0 to 3.0 per cent in 24 hr.; dielectri: 

strength (parallel to lamination at 50 deg. C.), no fai 

ure to 86,000 volt per in. Pluswood Inc. Div., Lull 
bye Furniture Corp., Oshkosh, Wis. 





WORM-DRIVEN HOSE CLAMP 





— Help you to DELIVER “the goods” 
FIT FOR FIGHTING! 


Jetoils prevent corrosion on war materials in shipment 
and in action. When applied to JETALIZED* steels or 
iron they rate 200 hrs. salt spray and 400 hrs. 100% 
humidity. Also applicable on phosphated_ feay 
and plain steel or iron. Dy_/= 
In addition Jetoils resist moisture and mar- 
ring. Available in three types: — water 
emulsion, water displacing and direct ap- 
plication. 

rite—Wire—Phone for details. 

*Steel treated with the JETAL PROCESS. 













| Ranges through 14 sizes from 34 in. to 4 in. inside hose 
diam. Meeting, and in many cases exceeding requir 





ALROSE CHEMICAL CO. 


PROVIDENCE, R.I., U.S.A., Phone WI. 3000-3001 


ments of A. A. F. specification 25529, the clamps con 
sist of %, in. tempered steel bands punched with holes 
which function as gear teeth to mesh with the threads 
of the adjusting screw. This part is provided with a1 
‘ordinary screwdriver surrounded with a safety cy 
which minimizes screwdriver slippage. Strength, du 
rability, absence of distortion, and freedom from fric 
tion are provided by quality of the materials inco1 
porated and by heat treatment where advantageous 
Adjustment is rapid. Thread is 10 pitch so that ful 
take-up is obtained with only a few turns of the screw 
driver. Tightening action is uniform and tangential 








Teeth run to the end of the band so it can be con It 
pletely disconnected and sprung open for quick instal sp 
lation and renewal. No pieces come loose. Althoug ec 
14 sizes are available, the entire range can be covere ar 
with 6 where an extreme projection of the free en th 
of the band is not objectionable. Aircraft Standar th 
Parts Co., 1711 Nineteenth Ave., Rockford, III. p 
e) 
AXIAL FLOW FANS . " 
Send for our {ze Recirculate cabin air through gasoline combust 
interesting new heaters. Recommended for specification on militat p 


Catalog No. 1 fe aircraft and small marine units, the double blade p: 
just off the Press [ere] peller type fan in the 6 in. size is powered with a 





hp. series wound 24-28-volt motor. Weight is 5. 

“4 lb. Delivery of air at sealevel standard and against - 
The Mcp in. water gauge pressure is 320 cfm. At 20,000 | - 
CENTERBROOK ol sala ae altitude and against 11% in., delivery becomes 450 cf Es 
Air . 


Dynamic Engineering, Inc., Los Angeles, Calif. 
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It's a simple matter for STAR to fit mechanical “tight 
spots’. STAR does it every day with its unique weld- 
ed construction that eliminates special patterns 
and castings completely. And it's the same with 
the other “tight spots,” too—the unusual problems 
that puzzle manufacturers daily. In the CHICAGO 
PuMP CO.’s Comminutors for Sewage Plants, for 
example, STAR engineering provides exposed 
motors and reducers that withstand the extremes 


cAGO PUMP co. COMMINUTORS 


cHli ; 
vipped with 


are eq 
MOTORIZED REDUS 


owered comminutors are 
d widely here and abroad to —_ 

oa cut sewage matter automatica a 

val operate 24 hours a day, 3 


days a year: 
They're ruggedly 
anical or weat 


ERS 
STAR 


These Star-P 


built to absorb 


- her shocks and to 
mec 


keep going. 


of arctic ice or desert sand—and do it without 
special or costly construction. 

Besides its complete line of standard motors, 
STAR provides tailored motors which combine the 
flexibility of specialized application and engineer- 
ing with the obvious advantage of standardized 
design. Sizes — % to 200 h.p. Write us about 
your requirements. 

STAR ELECTRIC MOTOR CO., BLOOMFIELD, N. J. 
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That the engineer-designer may be well- 
informed in regard to those types, forms and 
sizes of electric motors which he may specify 
for integration within his wartime product, 
ELECTRICAL MANUFACTURING offers this 
tabulation of the motor offerings of its adver- 
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OTORS, What They Will Do, 


tisers. Revised frequently, this two-way table 
permits rapid reference to either motors or 
manufacturers. 

To use, merely select the basic character of 
the performance desired (from the various 
classifications and sub-classifications ) with due 
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Available Types, Who Makes Them. 


regard for the realities of the to-be-available of applicable WPB restrictions upon both 

energy supply (as covered primarily by the motors and controls; see “Standard Motors 

A, B, C, Dand E key letters). Relate all other and Controls Will Take Stepped-Up Loadings” 

desired features and the makers who supply (Elec. Mfg. Nov. 1942, p. 40) and “Motor 

such components can instantly be identified. Starters For The Wartime Product” (March 
Specifiers should have a working knowledge 1943, p. 85). 
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Our catalog is no colorful pic- 
ture book—but it is easy to 
use and easy to find things in. It was devised 
for the superintendent, the master mechanic 
and the purchasing agent. It is a catalog of 
standard and special screws—wood or metal 
—stripped right down to facts and specifica- 
tions. If you haven’t a copy, please send for it. 


















































MACHINE SCREWS PLASTIC INSETS 
SHEET METAL SCREWS HOLDING PINS 
MACHINE SCREW NUTS SPECIAL RIVETS 





All types of heads and threads 


= INEWIENGLAND BISCREWICO.| 

















KEENE, NEW HAMPSHIRE 
INCORPORATED 1892 







































































ENCLOSED GEARED-HEAD MOTORS 


S50 2.fe.m. tol revolution in7 howrs 


Since their introduction 5 years ago, these motors 
have proved extremely satisfactory in service and 
have been applied successfully to such exacting jobs 
as locating telescopes, directing radio beams, for 
voltage controllers, and many other uses. Practically 
Write for any gear ratio from 7.2/1 up to 1,098,632/1 can be 
Data and furnished. Furnished with either shaded-pole induc- 
tion or synchronous motor. Shaft is centrally located. 
Price Accurate, durable construction throughout. 
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NEW AIRCRAFT RELAYS 


Continued from p.112 


ticularly usable for aircraft radio is a style with two 
sets of contacts of which one can be any standard ar- 
rangement required while the other is a special set 
for radio frequency switching. This assembly has a 
capacitance between springs of less than 1.5 micro- 
micro-farad and the base and other essential parts are 
made of low-loss rf. dielectric. It can be mounted in 
any position and will endure 8 G. acceleration and 
10 to 30 cps. vibration with 0.03125-in. amplitude. 


MANY SERVE IN RADIO 


IRCRAFT radio relays are in another specialized 

sub-classification. One of the newer ones has a 
magnetic push-pull effect which gives positive holding 
pressure on both sets of contacts. It is designed to be 
specified as a keying and break-in relay. Closing the 
sending key neutralizes the flux in the holding coils 
for the “receive” contacts and energizes the “transmit” 
windings to pull the armature into sending position. 
When the key is opened the bucking flux is cut off 
with the transmit position holding flux and the con- 
tacts are restored to the receiving position. This unit 
keys at 20 cycles and its armature is balanced and anti- 
bounce-designed to endure more than 20 G. vibration. 
Its contacts are rated at 1000 volt, 20 megacycles, to 
30,000 ft. At sea-level it sustains 10,000 volt. Stand- 
ard models are 4-pole double-throw with 12 and 24 
volt de. coils, 5.5 watt and 17.0 watt for the first and 
second position coils. The unit is 2% 6 x 3% x 2% in 
and weighs 17 oz. 

Contact combinations up to 3 P, DT can be supplied 
on anothef one for service with 12 amp. at 24 volt de 
Coil voltage can be supplied to any requirements but 
16 to 32 volt is standard. At 24 volt de., current is 
0.12 amp. Vibration resistance is provided to 10 G 
and plating of parts is such as to combat effects ol 
high humidity. Weight is 6% oz. and dimensions 
23% x 24%5 x 11M%\@Q in. 

In radio relays, particular consideration is frequently 
given, as it is one model, to minimizing base area to 
facilitate fit into a crowded chassis. By redesigning this 
one was brought down from 3.72 sq. in. to 2.75. The 
new one is 1% in. square by 25@ in. high. It has a 
floating holder, so that mounting strains in the case 
are not transmitted to the operating parts, and a coil 
that can undergo 1000 hr. operation in an atmosphere 
of 100 per cent humidity and accompanying condensa- 
tion. Special supports at top and bottom keep internal 
vibration from being amplified. The unit fits a 
standard five prong radio socket and the contact pins 
extend beyond the height dimension. 

Some of the control offerings are for highly spect 
fic specification points as can be seen. Others are 
presented as general purpose units without definitel) 
listed function. Such a series of models is rated foi 
200 amp. and all are SP, DT. Weight on all falls below 
134 lb. and vibration resistance 


goes to 15 G. Thes 


are particularly designed with an eye to easy servicing 
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Practically Foolproof—the metallized layer solders easily. 
You can use any common solder and flux, applied by 
soldering iron, soft air-gas flame or induction heating. 


You get a permanent hermetic bond—a positive seal against 
leakage of oil, water, and air—with no gaskets, washers, 
or “dopes”’ to leak. 


You save time and money on assembly — fewer parts and 
fewer operations reduce labor costs and speed up produc- 
tion—several Pyrex bushings can be soldered at once— 
no baking required. 

Pyrex metallized bushings offer great thermal shock resist- 
ance—easily meet Army and Navy specifications for rapid 
temperature change. 

You enjoy all the superior electrical characteristics of glass — 
low dielectric constant, low power factor, high dielectric 
strength, and great electrical resistivity. 


“PYREX” is a registered trade-mark and indicates manufacture 
by Corning Glass Works 


IMAGINE 


SOLDERING METAL 


TO GLASS! 


New PYREX Metallized Bushings help 8 Big Ways! 


6. 


> 
4 


8. 


Water absorption is negligible—there’s no glaze to crack or 
chip. 

Pyrex bushings do not carbonize or track—because glass is 
inorganic. 

Selection is wide—there’s one to fit your needs in the several 
available standard sizes. 


MAIL COUPON TODAY! 


Electronic Sales Dept. M 11-3 
Bulb & Tubing Division 
Corning Glass Works 
Corning, N. Y. 


Please send me full details of improved method of 
metallizing on glass. 


Name and Title 
Company 


Street 
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ELECTRIX- 


of course! 


Our unusual ability to produce 








precision molds results from 
working to tolerances of .00005 


on gages and special tools. 


Peace-time engineers of soft-rubber connectors, 
sold exclusively through U. S. RUBBER COMPANY 
















Motor Drive Unit 


The Cullman Drive is an individual Electric Motor 
Unit designed primarily to eliminate countershaft and 
overhead belting arrangements. It increases machine 
efficiency approxim:tely 25% or more and is durable. 
Any lathe, shaper, milling machine, screw machine or 
punch press can be modernized at surprisingly low 
cost by the installation of the Cullman Drive. 


A 60-Day FREE TRIAL without obligation will con- 
vince you of the value of Cullman Drives. 


Write today for full information. 


CULLMAN WHEEL COMPANY 


1352-E ALTGELD ST. CHICAGD (14), ILL. 


PATA OR ATP 
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in the field without the need of special tools. Variations 
are chiefly in the arrangement of mounting and terminal 
facilities. 

Suggested for the remote control of many s 
assemblies a 2 amp. relay has emphasis placed o1 


1 
) 


a 


construction which excludes dust and protects against 


mechanical damage. Another maker offers units which 
can be used with spring pile-up contacts or equipped 
with standard, miniature, short-travel switches. Ca 
pacities run up to 5 amp. and size is 234 x 11%¢% x 
in. Special modifications can be supplied. 


CONTACTORS FOR HEAVY CURRENTS 


ELAYS and contactors are frequently specified 

for direct control of motors of various types on 
the airplane. Two such items answer to the following 
descriptions : Used for remote control of starting motors, 
the first rates 200 amp. at 24 volt dc. with a surge capac- 
ity of 800 amp. The coil operates on 0.3 amps at 24 
volt de. Contacts are SP, NO, double break. It 


BAe relays (A) and (B) mount on unitized bases to 

become (C) and (D). All are small and light, serve 
purposes of firing, flight, and communication control in 
other war vehicles as well as airplanes. 


operates in all positions, resists vibration (to 10 G.) 
and passes the salt spray ordeal. It weighs 31 07z 
\ number of variations of this basic type are offered 
by the same manufacturer. 

Second of the motor controlling units is one developed 
to start, reverse, and provide braking for split field 
series wound motors. It handles jobs rated at 10 amp 
full load and 60 amp. locked rotor, 12 or 24 volt dé 
\gain, all parts are balanced for operation in any 
position at 10 G. vibration while ambient temperatur 
can range from minus 40 to plus 95 deg. C. Altitude 
can be any up to 40,000 ft. and humidity 95 per cent 
at 75 deg. C. for 48 hr. 

Multi-pole, double-throw inverter relays are offered 
for specifications as transfer devices in connection wit! 
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Complete information cover- 
ing this equipment can be 
obtained from Loma Ma- 
chine Manufacturing Co., 
Inc., 580 Fifth Ave., New 
York 19, N. Y. 


© Geta 
head start on 
post-war competi- 
tion; redesign your 
machines now and 
use more Timken 
Bearings 


TIMKEN 


TAPERED ROLLER BEARINGS 


"THE Loma Automatic Flying Cut-off Saw 
operates in conjunction with continuous casting pro- 
cesses using non-ferrous metal. In the photograph it 
is shown as adapted to the cutting of continuously-cast 
cylindrical billet into sections of predetermined length. 


Power to operate the saw itself is supplied by a vertical 
electric motor located beneath the saw carriage, through 
a gear reduction drive. All drive shafts, including the 
saw shaft, are mounted on Timken Tapered Roller 
Bearings, assuring smooth operation; low power con- 
sumption; permanent accuracy; minimum maintenance; 
and long life. 

Thus, characteristically, Timken Bearings pioneer in 
another outstanding development. The Timken Roller 


Bearing Company, Canton, Ohio. 
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| TORQUE 
MOTORS 


















Ohio Torque Motors are employed to release 
brakes and hold them open... operate gates 
and doors...turn valves... operate clutches 
. . .close and open switches. . . any job a solenoid 
or power cylinder can do. 


























They can be stalled for the length of time to suit 
the work cycle for which they are wound and not 
burn out, nor even over-heat. 




















Ohio Torque Motors are silent. Made for any 
power from 1 oz. ft. to 100 oz. ft., equal to 1-16 Kt. 
lb. to 71% ft. Ibs., and to operate on one- two- or 


three-phase A.C., or up to 250 volts D.C. 
What is your problem? 
OHIO MOTORS INCLUDE 






































| device with a center, “off” position. 









Split-phase Induction to 1/3 HP 
Direct Current to 1 HP 

Capacitor to 2 HP 
Polyphase to 2 HP 
Aireraft Motors 
Shell Type to 744 HP 
























































5905 Maurice Avenue 
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Torque to 100 oz. ft. 

Shaded Pole to 1 30 HP 

Synchronous to 1/4 HP 

A.C. to D.C. Motor Generators 
to 500 watts 

High to Low Voltage D.C, 

Dynamotors up to 300 watts. 


The OHIO ELECTRIC MANUFACTURING Co. 
Cleveland 4, Ohio 








November 1943 


conversion of 24 volt de. battery power into 400 
800 cycle ac. for communication equipment, fluoresce 
lighting, signal systems and the like. Installations « 
sist of two inverters with relays of this type servi: 
to switch over to standby in case of failure of 1 
first unit. Contacts carry 60 amp. dc. continuously a: 
the ones used for the single or 3 phase component a 
good for 20 amp. continuous. Double-wound magn 
coils provide positive operation at 18 volt, will not ops 
until voltage goes below 7 volt on 24 volt suppl 
Temperature rise is not excessive at 29 volt. Maximun 
inrush at this high point is 2 amp.; at 24 volt it 
0.096 amp. Coils can be supplied with proportionat: 
characteristics for 12 volt specification points. Standar: 
vibration, acceleration, altitude, and temperature r: 
quirements are met. 

Ordinarily controlled by the automatic pilot, trim-tap 
motors are overridden by the human pilot through th 
action of a special relay which is a magnetic reversing 
Contacts carry 10 





OLENOID 
operated, ‘ 
dust-tight re- = = 
lay for han- 

dling 10 amp. 

dc. and break- 

ing 30 up to 
altitudes of 

40,000 fr. 


amp. continuously with possibility of 25 amp. 10 se 
peak. Maximum inductive make or break rating is 
50 amp. Service on this unit is very infrequent. It is 
energized from the aircraft instrument panel by 
double-throw, momentary contact switch only when 
the pilot wishes to override the automatic controls 
and the coils are designed for 4% time basis with 1! 
sec. maximum “on” period. Extremes of voltage e1 
durable are 18 and 29 on a 24 volt type. Units cai 
be had for 12 volt service as well. A mechanical inter 
lock sees to it that both sets of contacts are not ener 
gized at once. Weight is 1 lb. Dimensions: 3% x 
3% x 2% in. 

De. magnetic contactors by one manufacturer come 
in a multitude of sizes and styles, all meeting the stand 
ard aeronautical vicissitudes. Single- and two-pol 
plain and reversing units run the current range fron 
50 to 200 amp. All are of the same basic solenoid! 
design with emphasis on simplicity, lightness of weight, 
and low coil current. As a consequence, maintenance 
is simplified and no other tools than screwdriver and 
pliers are needed. Parts can be replaced without need 
for disturbing operating characteristics. Mechanical 


| variations, such as inversion of contacts and ganging-uj 
| of solenoids, accounts for the large number of styles 


available for special uses. 


Avoidance of special tools is also a feature of a 25 
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You’ve gotta hang on 
when you say 


“Giddap” to 2,000 horses 


SP When the pilot of a 
a Republic P-47 pours 
on the soup, 2,000 surg- 

ing, throbbing horsepower yank 


him into the high blue heavens. 


When he climbs straight up he is 
literally hanging on his prop and 
engine. 


And those tons of plane, man and 
armament hold onto that engine 
with just four Elastic Stop Nuts. 


This is the kind of job that has 
given Elastic Stop Nuts the reputa- 
tion of having revolutionized 
modern aircraft construction. It’s 
the reason you find over 12,000 of 
them on the P-47 and as many as 
50,000 on some types of bombers. 





It’s all because these nuts hold fast 
—without auxiliary locking de- 
vices. They’re applied like ordinary 
nuts. They can be removed and re- 
placed time and again without 
losing locking effectiveness. They 
stay put, and nothing, even violent 
vibration, shakes them loose. 


It’s done by the red elastic collar 
in the top. This collar clings tightly 
around the bolt threads. It absorbs 
and cushions vibration from every 
direction. The nut can’t shiver 
loose — can’t turn. 


Postwar progress will present 
countless fastening problems which 
these nuts will solve. Perhaps you 
already are studying such problems. 


LOCKED on bolt 
by the action 
of the gripping 
red collar 


PLASTIC collar 
cushions vibra- 
tion—nut con't 
shiver loose 
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SEALED ot 

top to protect 

working threads 
from corrosion 







FITS any stand- 
ard bolt. Made 
in all sizes 
and types 


If so, let us know about them. Our 
engineers will be very glad to help 
work out a solution and show you 
how an Elastic Stop Nut will pro- 
vide a safer, surer, trouble-free 
fastening. 


ELASTIC STOP NUTS 


Lock fast to make things last 





BACK THE ATTACK... BUY WAR BONDS 


ELASTIC STOP NUT CORPORATION OF AMERICA 


UNION, NEW JERSEY AND LINCOLN, NEBRASKA 
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PAPER, OIL AND ELECTROLYTIC CAPACITORS 




















INDUSTRIAL 
ola kit: 


CORPORATION 
1725 W. NORTH AVE., CHICAGO 22, U.S.A. 





















DISTRICT OFFICES IN PRINCIPAL CITIES 
QUICK DELIVERY FROM DISTRIBUTOR’S STOCKS 
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ump. unit put out by another manufacturer. Of S 
double-break design it serves for continuous duty 
12 or 24 volt points of specification. Dust protecti: 
comes from a rigid cap, and weight has been ke 
below 0.4 Ib. Acceleration resistance goes to 15 | 
and all the standard adversities are met. 

Reliability for the control of solenoids and motors 
the objective of another contactor design. Filling Aj: 
Force requirements, the unit has two styles, 50 and 100 
amp. Overall dimensions are respectively 2% x 2 in 
and 234 x 254 x 2% in. Weights are 434 and 11 o7 
Armature is of balanced construction and the unit ca: 
operate in any position on either a metal or non-metal! 
base. A further alternative includes a simplified mount 
ing bracket and terminal assembly which saves weight 
and space beyond that of the standard type. 

Another power relay type has a heavy 3 in. plastic 
hase which promotes trouble-free operation and helps 
to defeat vibration effects. Size is 3% x 1%6 x 134 
in. Coil is layer paper wound and impregnated fo: 
services in all climates. Silver-to-silver contacts ar: 
NO, SP, ST for 25 amp. at 24 volt de. non-inductive 
Gap and tail spring tension are adjustable. Post typ 
terminals are inserted in the base with generous run 
ning thread allowance and design for front connecting 
The 200 amp. contactor of another maker is designed 
for a maximum drop of 4%» volt and will maintain the 
characteristics after 50,000 operations. Wound for 12 
and 24 volt, it weighs 2 Ib., measures 23%, x 4%» x 
3% in. 

Among those suppliers active in the field of aircraft 
relays and contactors and including those who have co 
operated in making available data upon which this dis 
discussion is based are: Advance Electric, Allied Con 
trol, Allen-Bradley, Amperite, Arrow-Hart & Hage 
man, Automatic Electric, C. P. Clare, Control Corp.. 
Cook Electric, Electric Auto-Lite, Electrical Products, 
G-M Laboratories, General Electric, Guardian Electric 
Mig., Hart Mfg., Kurman Electric, Potter & Brumfield, 
Sigma Instruments, Square D, Struthers Dunn, Ward 
Leonard Electric, and Westinghouse Electric & Mfg. 


WASHINGTON SAYS 


Continued from p. 115) 


will also be checked against the files of the Region in 
which they originate. Redistribution officials point 
out that the entire program is built around norma! 
methods of doing business throughout customary trade 
channels. Its purpose, they state, is to provide assist- 
ance to those needing equipment immediately and at 
the same time to conserve the materials, manpower 
and facilities that would be required to fill these needs 
with new machinery. To the extent that the program 
is successful it is expected that the size of the post-war 
problem of liquidation and absorption will be held 
down accordingly. 


Mica Redefined. LDetinitions of strategic mica and 01 


scrap mica have been rewritten to eliminate questions 


of interpretation. The prohibition on the use of larger 
grades and higher qualities than usually required for 










































| Kollsman Offers This New Line Of Miniature Motors 
1 100 For Special Applications 





























21 
lo pate ; 
A new line of miniature motors with special remote indication and 
e electronic control applications has been developed by Kollsman 
meta Instrument Division of Square D Company. Design engineers of 
out electrical and electronic equipment manufacturers will find 
eight Kollsman engineers ready to assist them in applying and adapting 
these motors to their specialized requirements. 
lastic Complete information and performance data on the five units 
helps described here can be obtained from this catalog. Write to Kollsman 
Instrument Division of Square D Company, 80-14 45th Avenue, 
© 1% : 1 pany, 
£ Elmhurst, New York. 
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fg. A: KOLLSMAN TWO-PHASE GENERATOR— High em permanent magnet, 
two-pole generator, capable of operating at speeds up to 2500 R.P.M., deliver- 
ing up to 83 volts. Compact, light in weight, and designed to operate under 
widely varying temperature and humidity conditions. 
B: KOLLSMAN TELETORQUE UNITS — Self-synchronizing motors operating in same 
manner as Telegon units. Capable of remotely indicating movement produced 
by relatively low torque prime movers but may be used advantageously in 
i ih some remote control applications. Up to 1.56 in./oz. peak torque. 
0int C: KOLLSMAN DRAG CUP MOTOR — Specially designed high-speed precision motors 
neal for applications requiring quick starting, stopping and reversal characteristics. 
This performance is obtained through the use of a light-weight, low inertia 
rade rotor of unique design. Stalled torque, .50 to .70 in./oz. 
ae D: KOLLSMAN ROTATABLE TRANSFORMERS—Two-pole motor-like devices with 
d at high impedance phase windings and single phase rotors. Voltage output range 
awe 0 to 56 volts with 60 cycle, 32 volt input and 0 to 193 volts with 400 cycle, 
eeds 110 volt input. May be rotated at any speed up to 1800 R.P.M. 
rram E: KOLLSMAN TELEGON UNITS —Self-synchronous motors for use where only 
— an extremely small amount of torque is available from prime mover. Also 
held suitable for use as a rotatable transformer on such applications. 
eid 
d ot ELECTRICAL EQUIPMENT ° KOLLSMAN AIRCRAFT INSTRUMENTS 
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The Advantage of 
A Single Source of Supply 


THERMOSTATIC 

BI-METALS 

* > . | 

CURTISS WRIGHT CORP 

ELECTRICAL PROPELLER iv PHOTO 
CONTACTS 


ry 






* The facilities of Tue H. A. 
Witson Company enable manu- 





facturing customers to secure 
oS 










both electrical contacts and thermostatic bimetals from a single 
and dependable source. This is important, for materials from 
these two groups are frequently used in conjunction, as parts in 
the same device. 





and 





* War, stresses the vital importance of perfected team play; 
Witco Electrical Contacts and THERMOMETALS (thermostatic bi- 





metals) are now functioning with flawless coordination in various * 


plane, tank, gun and ship applications. They also function sepa 






rately or together in various instruments of the Army and Navy. 


Witco Propucts Are: Contacts—Silver, Platinum, Tungsten. 
Alloys, Powder Metal. Thermostatic Metal 
perature with Electrical Resistance from 24 to 530 ohms per sq. 
mil,-ft. Precious Metal Collector Rings 
Jacketed Wire 


tions requested. 








High and Low Tem 


For rotating controls. 
Silver on Steel, Copper, Invar, or other combina- 









Wico sales and engineering representatives are familiar 
with both Electrical Contact and THERMOMETAL applica- 
tion. Send us your problems for analysis or write for a 
copy of the new Wilco Blue Book of Thermometals and 
Electrical Contacts. 










Tue H. A. Witson Company 
105 Chestnut St., Newark, N. J 
Branches: Chicago * Detroit 
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particular purposes and the prohibition against fabric 

tion of larger sizes than required to produce a certa 
pattern has been changed so that relief may be ol 
tained by authorization rather than appeal. TI! 
amended order also exempts small purchases from 

provisions in order to cut down on the volume 

paper work. All strategic mica, no matter what th: 
source, has been brought under provisions of the orde 
so that privately imported mica is now subject to tl 
delivery controls of the order. 
















Machine Tools. An early report is expected, fron 
a sub-committee of the Machine Tool Advisory Com 
mittee of WPB, upon the level of operation in prospect 
for the production of machine tools and of other direct 
war goods by that industry group. It is indicated that 
the outlook for the fourth quarter of 1943, current 
progress in the conversion of unused machine tool 
capacity and other phases of machine tool production 
will be reviewed by the sub-committee. 
















Cellulose Plastics. Drastic steps are being taker 
by WPB to reduce inflated requests for cellulose plas 
tics. A recent special directive specifies that no. per 
sons shall place purchase orders with all suppliers for 
cellulose plastics to be put in process of manufacture 
during any one calendar month if the amounts covered 
by such purchase orders exceed the amount he car 
mold or fabricate within a 30 day period. According 
to WPB a recent spot check revealed that 14 molders 
with a capacity of approximately 1,500,000 Ib. pe: 
month, had placed purchase orders for cellulose plas 
tics for October in excess of 4,000,000 Ib. Offficials 
indicate that similar monthly spot checks will be mad 
as long as the plastics industry continues in its present 
policy and state that sufficient quantities of cellulose 
plastics can be made available if requests are brought 
down to the actual consumption level. 


Freon Shortage To Continue. That shortage oi 
the supply of Freon-12 will continue for some months 
to come is the clear implication of recent word from 
WPB. Completion of a new plant for the production 
of this chemical early in 1944 will provide some relief 
and there is some possibility that another plant will be 
built. It is estimated that civilian requirements for 
1944 will be 11,400,000 lb., that there will have been 
a deficit during the second half of 1943 of 2,000,000 
lb. and that civilian requirements for 1945 will be 


13,000,000 Ib. 


Aircraft Lighting. Controls that will eliminate the 
production of sub-standard equipment, establish an 
output of “certificated” equipment and also allow maxi- 
mum standardization and simplification procedures are 
being considered by WPB upon the recommendation 
of the Aircraft Lighting Equipment Advisory Com- 
mittee after surveying the problem. 


Laboratory Mechanics Needed. The Civil Service 
Commission is searching for laboratory mechanics for 
war work in the National Bureau of Standards, Wash- 
ington, D. C. In normal times the Bureau develops 
working standards for measurement, quality, perform- 
ance and practice used in science, engineering, indus- 
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INNEAPOLIS-HONEYWELL Con-Tac-Tor Mercury Switches 
M are safe, silent and positive in action. They are thoroughly 
dependable and offer practically no resistance to the flow of 
electricity. Besides their great mechanical strength, Con-Tac-Tor 
Mercury Switches have high current carrying capacity and can 
easily switch and carry electrical loads as high as 45 amperes. 
Con-Tac-Tors have fewer parts, which means less cost and less 
1 te 1 maintenance. You'll find literally thousands of applications for 
Con-Tac-Tor Mercury Switches, which are made in a wide range 
of types, sizes and capacities. Minneapolis-Honeywell Regulator 
Company, 2810 Fourth Avenue South, Minneapolis, Minnesota. 
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STURDINESS LONG LIFE 


MINNEAPOLIS-HONEYWELL 
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RYERSON 
STEELS 


For the 
Electrical Industry 
IN STOCK 


Call Ryerson for immediate deliv- 
ery of steel. Over 10,000 different 
kinds, shapes and sizes are on hand 
to meet your needs. Special steels 
for electrical applications, for 
construction, for maintenance, for 
experimental work. Let Ryerson 
men work with you on all prob- 
lems of steel supply, application or 
fabrication. 

Bars * Plates * Sheets * Strip * Structurals 
Mechanical Tubing °¢ Stainless Steel * Alloys 


Tool Steel * Reinforcing * Bolts * Nuts 
Wire * Washers * Welding Rod ° Etc. 


JOSEPH T. RYERSON -& SON, INC. 

CHICAGO — MILWAUKEE — ST. LOUIS— DETROIT 

CLEVELAND—CINCINNATI—BUFFALO—BOSTON 
PHILADELPHIA — JERSEY CITY 


CW General Purpose 


RELAYS! 


SHOCK PROOF ...COMPACT... 
OUTSTANDING IN PERFORMANCE 


careful research have developed Potter 
imfield compact, shock proof relays 
Unit construction eliminates many 
screws and rivets. When you can 
use a small, ger 11 purpose, 
shock proof r ci 


WRITE FOR NEW DESCRIPTIVE CATALOG 
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try and commerce and conducts the necessary test 
and investigations in this connection. The mechani 
now sought are needed upon the construction, install: 
tion, assembly, maintenance, overhaul, repair ai 
operation of the following equipment: electronic, m: 
chine shop, automotive and electrical. Announce 
ments and application forms may be secured at firs 
and second class Post Offices, Civil Service Region: 









Offices and from the Commission in Washington. 





Electronic Test Equipment. To meet increased r 
quirements of the Armed forces for electronic test 
equipment a plan for wider sub-contracting of order 
for critical test equipment, test instruments and con 
ponent parts has been initiated by the WPB Radio an 
Radar Division. 








Suggested items for sub-contracting 
include models having relatively small volume of sales 
part or all of the orders for models having a large bac} 
log and component parts. Regional Offices of WPI 
have been requested to furnish detailed reports o 
manufacturers and facilities available for prime or sul 
contracts of this nature. At the same time each manu 
facturer of electronic test equipment has been asked 
to indicate which firms would be most capable of 

















































adapting themselves to produce, under sub-contract, 
items for the manufacturer's schedule. 










More Goods For Civilians? With the appointment 
of a Production Survey Committee and the initiatio: 
of a study by War Mobilization Chief James F. Byrnes 
to consider industrial demobilization and related post 
war economic problems preparatory to drafting a de- 
mobilization program, Washington reflects once again 
the possibility that production of goods for civilians 
may be authorized before long. It is stated that the 
task of building or converting factories for munitions 
output is completed and that because of the advanced 
state of war operations military and naval planners cai 
now estimate their future needs with greater certainty. 





Photographic Lamps. Some photoflash and photo 
flood incandescent lamps for civilians have been freed 
from restrictions requiring purchasers to submit to 
preference ratings, by general simplification of Order 
L-28. Delivery of lamp bases from lamp base manu- 
facturers to lamp manufacturers is no longer subject 
to specific authorization by WPB. Manufacturers of 
lamp bases are no longer required to file form PD-532 
reporting the total metal weight of bases which are t 
be transferred or delivered. 


Decentralized WPB. ‘That thousands of applica 
tion forms heretofore routed to WPB in Washington 
will now be processed in the field as a result of specfic 
measures now in effect is the import of a recent WPB 
announcement. According to Operations Chairman, 
H. G. Batcheller, the reduction in CMP paper work 
will have the result, after the first quarter of 1944, or 
eliminating two out of every three CMP 4-B quarter) 
applications and numerous other related benefits will 
result. 


War Winning Suggestions. Technical Bulletin 
No. 5 lists war winning suggestions in the War Produc- 
tion Drive and presents them under such groups as au- 
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If your present manufacturing operations or 
postwar plans involve product parts where high 
dielectric and mechanical strength is essential, 
consult Westinghouse. 


Skilled Micarta engineers will be glad to study 
your product .. . analyze its applications .. . 
give you the benefit of 35 years’ experience with 
industrial plastics. 


This experience is particularly extensive with 
respect to applications where effective insulation 
is necessary... 

FOR EXAMPLE, IN THE MANUFACTURE OF RADIO EQUIPMENT 
for the Army and Navy .. . tube sockets, coil forms, 
variable resistor housings and terminal strips are all 
made from Micarta plate and tubing. 


ON FIGHTING SHIPS . . . Micarta panels are used in circuit 
breakers that control gunfire equipment . . . in cable cleat 
blocks used to separate power cables from bulkheads. 


Westinghouse 


PLANTS IN 25 CITIES OFFICES EVERYWHERE 





ELECTRICAL 


AND IN MANY OTHER INDUSTRIES .. . hundreds of thousands 
of Micarta parts are used where dielectric strength and 
dependability are vital. 

In many of these applications Micarta has 
replaced unavailable critical materials and is 
serving better, due to its unusual properties. It’s 
a fact, for instance, if you were to wear Micarta 
“gloves” 42” thick, you could stand on wet ground 
and safely handle a high tension wire carrying 
250,000 volts. 


For complete Micarta data, phone your nearest 
Westinghouse office or write to Westinghouse 
Electric & Manufacturing Company, Dept. 7-N, 
East Pittsburgh, Pennsylvania. J-06340 





TYPICAL MICARTA TOUGH JOBS IN 
WAR APPLICATIONS 


Aircraft structural parts Protective helmet liners 
Industrial gears Aircraft control pulleys 
Steel mill bearings Bus supports 
Thrust washers Fuse mountings 


Marine bearings Insulating washers 
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Whenever de- 
signs call for an insu- 
lation material, specify LAVITE 












—the steatite ceramic that is 








rugged, moisture resistant and 











workable to close tolerances. Sam- 








ples for test gladly supplied upon 








request. 


D. M. STEWARD MFG. COMPANY 


Main Office & Works: Chattanooga, Tenn. 























New York leveland 
50 Church Street 5713 Euclid Ave. 


Pe fell) ur) F. W. Lutner 


New England 
P.O. Box 196 
ett tellus 


Gi Taol- fe) 
549 W. Randolph St. 








Los Angeles, 4116 Avalon Bivd., Electrical Manufacturers Supply Co. 








For Your Laboratory, Product, or Production Line 


CONSTANT VOLTAGE | 

























































' & Output voltage N10, 115, 120; 1% accuracy. 
* Input range 95 to 130 volts. * Indepen- 
dent of load. * No moving parts. * High 
efficiency. * Power factor better than 90%. 
* Negligible time constant. * Sizes from 







































EXPORT OFVIESION: 160 VARICK STREET 
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tomotive, aviation, chemicals, engines, radio, radar and 
electrical, etc., etc. Suggestions are concisely stated, 


results indicated and supplementary comments in- 
cluded. Coverage involves actual production enginecr- 


ing, design and organization factors. 


Mica Capacitor Conservation Industry Advisory 
Committee. Supervised by Government presiding 
officer E. R. Crane of WPB, the following members 
now constitute the conservation industry advisory 
committee of mica capacitors. G. M. Ehlers, Centr . 
lab, Inc.; T. M. Gordon, Radio Receptor Co.; Byron 
Minnium, Erie Resistor Co.; Herbert L. Spencer, 
Bendix Radio Corp.; Jack Davis, Galvin Mfg. Co.; 
M. R. Johnson, General Electric Co.; Dorman D. Israel, 
Emerson Radio & Phonograph Corp. and F. E. Han- 
son, Western Electric Co. 


Navy to Boost Aircraft Output. Establishment of 
the Aeronautics Section in the Industrial Incentive Di- 
vision of the Navy for the purpose of stimulating pro- 
duction in aircraft plants and their subcontractors, pro- 
ducing for the Navy, has been announced. This sec- 
tion was created as a result of conferences between Air- 
craft Industry leaders and Navy Officials. It will co- 
operate with labor and management, and War Produc- 
tion Drive Labor-Management Committees, in seeking 
to meet the necessary production schedules on which 
present and future combined military operational 
strategy is based. At the present time there are 2,100,- 
000 workers in aircraft plants, whose total output this 
year will be $20,000,000,000 in planes and aviation 
equipment and supplies. 

It is estimated at the current rate of labor turnover 
nearly 1,700,000 new workers will have to be recruited 
for the aircraft industry in order to obtain the neces- 
sary 500,00 new workers next year. The section, 
working closely with the Bureau of Aeronautics, will 
seek to impress management and aircraft workers with 
the importance of their jobs and their vital role in the 
war effort. It will not concern itself with production 
problems as such, but only with the human factors 
involved. Various media will be employed to tell of 
the performance and activities of naval aircraft to the 
workers who build them and their component parts. 
All such incentive material will also stress the fact that 
the workers and management are an integral part of 
every naval engagement. 


Training Handicapped. Appointment of a national 
Rehabilitation Advisory Council has been announced 
by the Federal Security Administrator. The new 
group made up of 20 leaders in training for the handi- 
capped, will advise the Office of Vocational Rehabilita- 
tion, recently established in the Federal Security 
Agency, in connection with the expanded Federal- 
State program. Approximately 1,500,000 persons may 
be eligible for rehabilitation under the plan. States 
Administrator McNutt, “the program should go fat 
toward helping the handicapped to become self-sup 
porting taxpayers instead of tax-consumers and to pre 
pare themselves for taking part in the nations’ war 
effort.” He also emphasized the desirability of build 
ing up a good program for physical restoration in cases 
of remediable defects. 
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contact surfaces. HYLUGS and other HYLINE connec- 


exclusive forming process imparts high strength, and 
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NORTON (N) INSTRUMENTS: 


Calibrated for Your Exact Needs 


“Only the best materials and 
expert workmanship go into 
Norton Instruments. That’s 
why they’re good.”’ 





AMPERES NORTON AMMETERS 


D.C are built in a wide range of 


sizes and types to meet the 
special needs of industrial 
service. They are the re- 
sult of a half century of 
experience in building 
electrical instruments. 





Two different systems; ‘Moving Coil’ and ‘‘Electro- 


magnetic”. Light, rigid construction; balanced on sapphire 
jewel bearings; hand drawn diais for quick, accurate reading. 


NORTON Electrical Instrument Co. 


75 HILLIARD ST., MANCHESTER, CONNECTICUT 





MAKE YOUR OWN 
ee ee ow 


Oe eee Pada 3 — 
SONS 


PRINTS 
COPIES 
er oF your PRESENT Cost 


e Authentic PHOTO 


“SpEED UP PRODUCTION! 
ONLY 3 MINUTES... 


. After Tracings leave your Drafting Boards, Perfect sieabiei 


or Black-and-White Prints are ready for use. No more delays 
waiting for outsiders to make delivery of prints at excessive costs. 


With VICTORAY Your Cost of Blueprints 
will be approximately Ic per square foot 


Check this against your present cost. VICTORAY 
ymakes professional prints. Can be operated by any 
novice. Printing is done in daylight. 
Printing life of lamps 750 hours 

1 Renewal cost of set of lamps $1.60 


VICTORAY makes blue- 
prints, black-and-white 
prints, photo copies — and 
serves as photo print dryer. 
No other unit 

does so much, $127 50 

yet costs so lit- NET 
tle to own and F.O.B. 
operate! Factory 


Sample Supply of Blueprint 
Paper & Developer Included 














Takes 24''x 


Pia ik Lik io “a 


FOR DEFENSE AND POST WAR ACTIVITIES 


VICTORAY CORPORATION 


GENERAL OFFICES AND PLANT 
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PRESSED PARTS 


Continued from p. 105 


lubricants and drawing compounds. Metal spring-back 
involves the tendency of the metal to resist deforma 
tion; in fact, it might be called metallic deformati 
inertia. It is a factor which cannot be presented 

absolute terms because it is a product of the kin 
thickness, hardness, and grain structure of the meta 
as well as the extent and type of deformation desired 
and the flow surface of the tools. More often than not 
the shape of the final forming tools is modified 

the desired final form of the work piece due to metal 
spring-back. Each problem is individual and_ special 
and is best solved by the trial and error method. 

Lubricants and drawing compounds are graduall) 
becoming obtainable through a pre-selection process 
depending upon the metal being worked and the typ 
and kind of tooling and presses to be used. There are 
water soluble compounds, lard oils, mineral oils. and 
combinations of these with other compounds. Fac! 
pressman has his particular favorite mixture for eac! 
job but there are reliable manufacturers of these com 
pounds who can be of great help in selecting just the 
proper compound for a particular stamping problem 

Extrusion of metals is a science in itself. So-called 
white metals, such as alloys of tin, lend themselves 
readily to this process. Early applications of the process 
were in the manufacture of collapsible tubes used as 
containers for paste products. Dentrifices and cosmet 
ics gave early markets to extruded collapsible tubes 
Later uses of extruded aluminum alloy molding and 
trim of irregular shapes for decorative and structural 
purposes have opened a vast new field for extrusions 
In fabricating extruded shapes, a slug or block ot 
metal is forced under a hydraulic ram of long strok 
through a die to produce long pieces of material with 
the desired cross-sectional shape. 

Cold upsetting of the more plastic metals is usually 
employed to produce small rivets, studs, and other 
fasteners for assembly specification. 

Swaging involves the use of special equipment which 
can aid in the production of long necked and tapered 
shells and tubes. In this equipment, the work is placed 
over a shaped mandrel and then inserted into a die 
opening which supports a number of radially extended. 
cam actuated hammers as the die is revolved around 
the advancing mandrel and work piece. 

There are certain lathe operations which can be em 
ployed to great advantage by the engineer-designer in 
the stamping field. One of these is knurling. In 
knurling operation the work piece or shell is placed 
over a revolving mandrel with the bead or knurl as 
desired worked into the mandrel. A flat faced chuck 
in the tail stock is then advanced to hold the bottom oi 
the shell or work piece against the end of the mandrel 
while a free running wheel tool which will mate with 
the desired bead or knurl of the mandrel is forced 
against the outside of the work piece by a hand lever 
pivoted in a tool holder. This same general set-up 1s 
used to trim shells to length but with a cutting wheel 
1 bit replacing the beading or knurling wheel. 
Thread rolling in the relatively thin walled shells 
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The Bomb Hoist was Struck’ 





by Something in the Milling Machine 


T MAY BE NEWS to some that a part so 
long at home in milling machines 
proved equally effective in bomb am- 
munition hoists. For the milling machine 
is a precision tool in which ease and 
speed of operation are vital. Noted for its 
anti-friction operation, the Torrington 
Needle Bearing is used in some of the 
most famous of these tools to meet just 
such milling machine ‘‘musts’”’ on vari- 
ous hand and power-operated trip levers. 
With the bomb ammunition hoist 
ease of operation is, of course, impor- 
tant, too. But of even greater concern 
in these days of mightier and mightier 
“blockbusters” is the danger of over- 
loading. Where bomb hoists do their 
work, “‘spares’”’ and often adequate re- 
pair facilities may be painfully con- 
spicuous by their absence. That’s why 
the Needle Bearing scored a “direct hit” 
with the designers of bomb hoists— 
its high unit capacity helps prevent 
overloading or breakdowns, and low 
coefficient gives it a ‘“‘made-to-order”’ 
operating ease. 
The pay-off, however, is that this 
unique anti-friction bearing had several 
ther features which helped build a 


better bomb hoist—its compact size 
saves weight, increasing maneuver- 
ability ...its effective system of lubri- 
cation means less servicing attention 
required ...its long service life speaks 


NEEDLE BEARINGS— 
ALL TYPES—ALL SIZES 


NEEDLE BEARINGS TYPE DC 
are complete, self-con- 
tained units consisting of 
a full complement of roll- 
ers and a drawn, hardened 
outer race. They offer the 
advantages of small size, 
low cost, high capacity- 
and easy installation 





NEEDLE BEARINGS TYPE NCS con- 
sist of a full complement of rollers 
and a relatively heavy hardened 
outer race. They are furnished 
with or without inner races. Needle 
Bearings Type NCS are adaptable 
to heavier loads than Needle Bear 
ings Type DC. 


NEEDLE ROLLERS TYPE LN 

are produced in a range 

of types and sizes for 

assembly on the job into 

low-cost, high-capacity, 

anti-friction bearing units. 

Our engineering depart- 

ment will be glad to advise on the correct 
size and type for any application 








TORRINGTON NEEDLE BEARINGS 


ELECTRICAL 





MANUFACTURING, 


for itself...while the ready availability 
of the Needle Bearing eliminated one 
of the most frequent obstacles in war 
production—delay in delivery. 


ISN’T THIS SOMETHING TO THINK ABOUT 
in planning your postwar designs? Not 
alone because of the Needle Bearing’s 
adaptability to a wide variety of prod- 
ucts for entirely different reasons, but 
also because its unique combination ot 
advantages represent the very features 
customers will be looking for Tomorrow 
in the things for peacetime living —light 
weight, compactness, ease of operation, 
freedom from maintenance and long 
life. Torrington engineers are ready to 
point out how you can give your prod- 
uct these same advantages with the 
Needle Bearing. For preliminary infor- 
mation on sizes, types and ratings, to- 
gether with a list of typical applications, 
send today for Catalog No. 117. 


THE TORRINGTON COMPANY 
Established 1866 * Torrington, Conn. * South Bend 21, Ind. 
Makers of Needle Bearings and Needle Bearing Rollers 


New York Boston Philadelphia $ OF 

Detroit Cleveland Seattle ; ; 

Son Francisco Chicago Los Angeles % wi 
oa 


Toronto London, England 
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Fabricated parts for electronic 
tube and condenser manufac- 
turers — including dises, 
bridges, supports, stampings 
in any shape or form, conden- 
ser films, etc. We are serving 
hundreds of leading companies 
since 1917. Special attention 
has been paid to radio tube and 
component manufacturers 


since the early days of the radio industry. 

Our complete manufacturing facilities, ex- 
perience and the quick understanding of our cus- 
tomer’s problems, blend to make our service 
invaluable to an increasing number of new clients. 


May we quote on your requirements or 
discuss your mica problems with you ? 


FORD RADIO & MICA CORPORATION 


Joseph J. Long, President 


538 63RD STREET, BROOKLYN, N. Y. 


Established 1917 
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by 


° Telephone: Windsor 9-8300 


Instantaneously reset time delay re- 
lay. 4%" high, 24%" wide, 1%” deep 
for surface mounting on standerd 
handy box. . 


eS 


Paragon 





Used to accurately delay the closing or opening of an 
electrical circuit following a power failure or disconnect of 
the A. C. operating potential. Or to provide an adjustable 
time delay between the closing of a pilot circuit and the 
subsequent closing or opening of the Timer load circuit. 


Ideal for automatic protection of electronic tube plate 
circuits against sudden application of power. Powered by 
self-starting industrial type synchronous motors, which 
are not affected by changes in ambient temperature or 


vibration. 


BUILDERS OF 





Write for complete catalog of 
time control instruments today. 


PARAGON ELECTRIC COMPANY 
700 Old Colony Building e Chicago 5, Illinois 
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is done by holding the work piece over a revolv: 
thread roll or threaded mandrel while a mating thre 
roll is forced down on the outside of the work pic 
and the thread is squeezed into the stock between tly 
two revolving thread rolls. There are several spe 
problems involved in developing thread rolls, and it 
best to consult some one experienced in this type 
fabricating before attempting the operation. 

Metal spinning is another division of the meta 
stamping industry which involves the use of lathes 
Spinning operations are many and varied. Of neces 
sity they are limited to circular cross-sections and ar 
most advantageously employed on relatively short ri 
of relatively large pieces. 





HOT OPERATIONS, TOO 


LL of the discussion up to now has been co: 
cerned with the cold working of metals. A large 
amount of extremely heavy stamping is done by hot 
forging and upsetting of steel in heavy drop hammers 
Forged crankshafts for aircraft engines are examples 









ERHAPS no other common product has so large 

a proportion of press-made parts as the ice cube 

trays shown here. Decorative features, operating 

instructions, and trade mark identification have 

here been applied at the same time as the funda- 
mental forming operations. 





of this type of stamping which produces an articl 
whose metal is very dense, tough, and long-wearing. 

Stampings can be assembled by many different 
means. They can be riveted, bolted, seam welded, spot 
welded, eyeleted, lock seamed, flanged and crimped, 
soldered, or tabbed. Each method has its advantages 
and limitations, and each product has its special pro! 
lems of adaptation. 

One of the latest developments in the field of meta 
stampings has been a process for producing short rw 
of aircraft stampings. This process makes use of 
block of resilient mechanical rubber retained in a ste 
box mounted on the ram of a hydraulic press. On t! 
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G-E FLAMENOL’ PLUGS 
For Electrical Equipment 


The new General Electric Flamenol 
Plugs illustrated in color here present 
the possibilities of utilizing a variety 
of bright, permanent tones to enhance 
the attractive appearance of electrical 
appliances and devices. 

Like the common rubber plug, G-E 
Flamenol Plugs are almost indestruc- 
tible .. won’t crack, break or come 


loose. As the name implies, Flamenol 





possesses high resistance to flame and 
oil. Oil will not deteriorate General 
Electric Flamenol Plugs. Here lies 
an important advantage over rubber 
plugs. Flamenol is superaging, resili- 


ent, shockproof and has great resistance 


og PE ceric eg reremee : to moisture and corrosive vapors 
<n ll G-E Flamenol Plugs, write to Sec- — 
we a ‘ s tion dies, Dobe oo and Mer- We predict that the use of Flamenol 


rimped 
vantages 
il pre )| 


Plugs on post-war electrical appliances 
will improve the appearance of these 


products and give more lasting service. 


)JELECTRIC 


ELECTRICAL 


yf meta 
rt runs 
se of 
| a Stet 
On t! 














MANUFACTURING, November 1943... 






























namotors wherever battles 

Rotary Electrical Equip- 
; extra dependability. 
he differ- 


y it is Winco Dy 
orrow Wine 
ovide that little 
u nee 


and a 
can be s° help 


Toda 


are won. Tom 







1 pr 
ment wil : 
that extra performance y 


" ut” 
e between 4 washo 


gs Winco Engineers 


That's why 


when you need: 


| @ BUILT IN and SHELL TYPE 

| MOTORS 

@ ADJUSTABLE SPEED - 

@ sywcHRONoUS MOTORS 
@ ROTARY ELECTRICAL AVIATIO 

EQUIPMENT i 

@ DYNAMOTORS and INVERTERS | 
@ MOTOR GENERATOR SETS 

ROAD CAR LIGHTING 


| @ RAIL 
© GENERATORS 


| — 


ONLY i IN, GIVES you 
T'JeEmP 


TRE OYNAMOTO@® SPECIALLY Dreisero 
TQ (NSURE MARIMUM EFFIEIE REY aT at. 
OPERATING ALTITUOES ano TEMPERATURES 


ROTARY 
AAV HVAT TA hh 


WINCHARGER CORPORATION sioux city, 1owa 


196... ELECTRICAL 











Sear erage mera nee armen 
—_—_ 


ee 



















MANUFACTURING, 





November 1943 


bolster of the press is a flat die block which is a 1 
fit in the steel box which hangs down an inch or tw: 
from the rubber block which it retains. Mild steel «; 
blocks of various sizes, shapes, and contours are loos: 

placed upon the main die block and covered with 
sheet of work metal. As the ram carrying the retained 
rubber block descends, the resilient rubber cuts, pierces 
and forms the sheet of metal into separate pieces 

conform with the various individual die blocks. The 
chief advantages of this process are low tool cost, low 
piece cost, economical short runs, uniformity of pieces 
and simplicity of method. 


TOOLS MAKE THE JOB 


, ] ‘OOLS which the engineer-designer can make use 


of in manufacturing his product by the stamping 
process are limited only by his ingenuity and that of | 
colleagues. 


f 


However, there are certain general 
recognized types of tooling. 

First, there is the simple punch and die, the pun 
being the male member and the die the female membe: 
One is movable relative to the other and either one may 
be carried by the ram of the press depending upon thx 
particular conditions involved. 


s 


Next there is the progressive die, which is a seris 
of simple punches and dies. They are spaced equall; 
in proportion to the size of the blank, are on the center 
line of the strip stock, in a single punch holder, and i: 
a single die holder. The work piece is carried by t! 
strip stock until after the action of the final punch. 

Third general type of tool is the compound die. Wit! 
this die, all of the action takes place in successive cor 
centric areas about 
press involved. 

Cut and draw tools for making simple cuts in cor 
junction with a double action press are not to be cor 
fused with the compound die which is used in a sing! 
action press. 


the centerline of the ram of the 


OF THE PRO AND CON 


DVANTAGES and limitations of stamping cai 
be specifically enumerated and then discussed it 
dividually. 

Advantages are: 

Low piece cost. 

Uniformly high-quality appearance. 

Dimensional stability. 

Strength and rigidity with minimum weight 

Interchangeability. 

Material conservation. 

Relatively unskilled labor. 

Limitations can be listed as follows: 

‘Tool development time and cost high. 

Kquipment investment high. 

Limiting multiplicity of operations. 

Inspection difficulties. 

Production control difficulties. 

Naturally the first advantage to greet the eye o! 
the market-conscious engineer is low piece cost. This 
is the essence of mass production. 

Another great advantage obtained in the use 0! 
stampings is uniform appearance of high quality. lt 
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SCOVILL “KNOW HOW” IN 
ioe COLD-FORGING OFTEN SOLVES SPECIAL 
ve co AND STANDARD FASTENINGS PROBLEMS 


Scovill fills the three most important requirements for a fastenings 
in cot source of supply — Quality and Quantity production — plus the 
be cor “know how” to solve design and production problems effectively “Know how” proof #15 
aA sing! and economically. One of many case examples of Scovill skill mie ria) 

in cold-forging is illustrated above. This fastening problem called 

for Quality—Quantity—"’Know how.” The product illustrated was 
made with three cold-forging operations plus threading. 


and 11 
by + 





Ing Ca Whether your needs call for standard or special fastenings, 

ssed 11 Scovill ‘*know how” assures uniform quality, no matter how 

large the order. Today our productive capacity is largely en- 

gaged by current war-essential orders on hand. Inevitably the 

situation changes somewhat from day to day. We want both your 

present and post-war business as far as present war work permit. 

Call our nearest office for the current picture as to when and -leade pass this on wher- 
where we can serve you. We know you will appreciate a prompt, ever Scovill skill may be of service. 
frank answer and will recognize the problems we face. Thanks! 








SCOVILL MANUFACTURING COMPANY 


WATERVILLE 1 pnscucrs DIVISION 


Ay 
WATERVILLE 48, CONN. wor), 6 TEL. WaTeRBURY 3-3151 


NEW YORK, Chrysler Building - DETROIT, 6432 Cass Avenue - CHICAGO, 1229 W. Washington Boulevard - PHILADELPHIA, 18 W. Chelten Avenue Building 
PITTSBURGH, 2882 W. Liberty Ave. - SYRACUSE, Syracuse - Kemper Insurance Bidg. « LOS ANGELES, 2627 S. Soto St - SAN FRANCISCO, 434 Brannan St. 
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STANGOR 


PROFESSIONAL SERIES TRANSFORMERS 
: 


BUILT TO MEET STRINGENT WARTIME REQUIREMENTS 


HE Stancor Professional Series Transform- 

ers are the logical choice of Radio Engineers, 
Broadcast Engineers, Governmental Agencies, 
Radio Manufacturers and other equipment de- 
signers and users. They are built to meet stringent 
wartime requirements. 


STANCOR quality assures you of sound engi- 
neering design, the finest obtainable raw mate- 
rials, thorough inspections, and high standards 
of craftsmanship. 


* GENERAL SPECIFICATIONS x 

CASE DESIGN— A rugged physical construction featuring 
reversible mounting has been combined with a smart 
uniform appearance. 

INTERNAL MECHANICAL CONSTRUCTION — Special brackets 
and/or blocks added in assembly prevent shifting of coil 
and core inside of case. 

IMPREGNATION—The traditional STANCOR vacuum impreg- 
nation provides thorough protection against the effects of 
humidity and moisture. The special compound, sealing 
each unit in its case, gives additional protection and adds 
to the long life and service obtainable from these units. 
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is a natural mechanical fact that if a metal or ot! 
material is reduced by hot or cold flow to the confines 
of close mating male and female tools, then the 
sultant products will be of uniform appearance and the 
level of quality will be in direct proportion to the car 
taken in the construction of the mating tools. A 
engineer will welcome a process which will reflect his 
pride in achievement by the uniformly high-quality 
appearance of his product. ; 

Dimensional stability is, of course, necessary on con 
ponent parts of an assembly and the stamping method, 
properly controlled, offers this advantage. 

One of the reasons for converting many products 
to the stamping method is to conserve the amount of 
raw material required, and to decrease the net weight of 
the finished article without loss of strength or rigidity 
This possibility is important not only from the manu- 
facturing-costs point of view but also when translated 
into reduced shipping charges. 

Acceptance of a product bears on the availability of 
readily replaceable repairs for all possible defective parts 
for all possible defective parts which may fail after it 
leaves the factory. This is possible largely through 
interchangeability, an advantage inherent in products 
manufactured by the stamping method. 

Uppermost in the engineer’s mind always should 
be the possibility of a protracted period of tool de- 
velopment with its resultant cost. Particularly when 
resorting to the cold flow method of stamping, the prob- 
lems of metal spring-back are most troublesome, and 
frequently the proper tool form and pressures can 
only be found by controlled trial-and-error. 

Equipment investment should properly be consid- 
ered by the engineer when selecting the best method 
of manufacture for his product. Press equipment for 
stamping methods is only justified when the ultimate 
quantity or rate of production is such that the cumu- 
lative value of the product is in reasonable proportion 
to the equipment. 

In the stamping process a point may be reached where 
the great number of fabricating operations and their 
resultant cost make the selling price too high from a 
competitive marketing point of view. 

In order to obtain the advantages of stamping it 1s 
necessary to set up a rigid inspection system and a flex- 
ible production control system. This apparent paradox 
of rigidity and flexibility can be so expensive as an 
indirect labor cost as to limit the advantages to be 
gained unless given primary consideration. 





PATENT SYSTEM FACTS 


Continued from p. 142) 


in the patent laws, there are several currently-pro- 
posed changes to end patent abuses. One of these 
would establish compulsory licensing while the other 
would tie the patent control into enforcement of the 
anti-trust act. 

Senate 2491 would make all patent grants subject 
to the condition that after three years from the date 
of issue if the patentee has unreasonably failed to make, 
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tbve) HIGH HEAT RESISTANCE is a primary characteristic of aircraft engine harness 
parts molded of Cyanamid’s mineral-filled MELMAC*. The compound used for the el- 
bow liner and sleeve shown in the inset not only has the required dielectric strength (430 
Volts /Mil.) and are resistance (A.S.T.M. avge. 130 sec.), but will withstand temperatures 
up to 400° F. Further information on Cyanamid plastics is available on request. 


tbovey ARC RESISTANCE of “mixed” plast- (Above) ELECTRODES touch the rim of the 


ics ist sted by the Rim Arc Tester. plastic as it revolves on a turntable. 


‘ 


NEW ARC RESISTANCE TEST 


In addition to the standard A.S.T.M. test 
D 495-42, Cyanamid regularly submits sample 
plastic moldings to a “Rotary Are Test” for are 
resistance, which was recently developed in its 
Research Laboratories. As this test may be of 
interest to users of plastics in the electrical 
field, it is presented here in some detail. 


Spots “Premature” Breakdowns 


Realizing that some moldings may contain 
definite areas which have poor are resistance, 
particularly if there is a blending or combination 
of resins used, various expedients were tried 
which would combine increased severity of test 
with the ability to explore an area of molded 
surface corresponding to a large number of spot 
tests of the A.S.T.M. type. The Rotary Arce 
Test was found to aaall too lengthy a test 
procedure, yet provide the most satisfactory 
answer to this problem. From the results of a 
large number of tests made both with the 
A.S.T.M. and Rotary Arc methods, it seems 
apparent that the latter test supplies a measure 
of the frequency of occurrence of “premature” 
breakdowns, i.e., areas of low are resistance. 


In the Rotary Are Test, a molded piece is 
employed which may be described as a flat- 
bottomed 4-inch diameter disc with a 14-inch 
rim around the edge. The intersection of the 
rim and bottom is rounded to a 5/32-inch radius 
on the outside. The thickness of the molding is 
about 0.0075-inch. 


Testing Apparatus 


The testing apparatus consists of a turntable 
capable of rotating at 2/3 R.P.M. and a pair of 
pointed electrodes touching the sample, one 
above and one below the rounded juncture of 
the rim with the bottom of the sample. The 
electrodes are those normally used for the 
A.S.T.M. test and are tipped with a tungsten 
point similar to a lead pencil. 


Although the constants of the A.S.T.M. test 
are maintained as far as possible, the use of a 
continuous are was found desirable, so no timed 
interruption mechanism was used. To perform 
the test, a sample is placed over the turntable; 
the points are brought into contact with the 
rim; the turntable motor is started; and the are 
switch is thrown. Whenever the material breaks 
down and conducts, the arc switch is shut off 
for a few seconds until the carbonized path has 
moved by, and then turned on again. 


Test Conditions 


A set of conditions has been established for this 
test as on an adequate measure of the quality 
of the molding material. These consist of: 


1. A maximum of 10 revolutions for each test. 


2. The test is stopped when 5 breakdowns 
have occurred in any one revolution. 


3. The results are given as the number of 
breakdowns in each revolution, e. g.: 


a. 0-0-0 
b. 0-0-3 
ec. 0-2-5 


d. 0-5 


Constant research and experimentation have en- 
abled American Cyanamid to make many other 
important contributions to plastic development 
in the electrical field. 


? 


*Reg. U. S. Pat. Off. 


NAMID PLASTICS — 
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The 100% Protected Motor with 
liberal overload capacity - 


BALDOR ELECTRIC COMPANY, ST. LOUIS 
District Offices in Principal Cities 
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use and vend his invention or has failed to permit 
other person to do likewise for just compensation, and 
if the Commissioner of Patents finds that the foregoing 
has resulted or may result in a violation of the anti. 
trust act or may be detrimental to the public interest 
the invention may be made public on such terms as the 
Commissioner may deem reasonable. The latter may 
conduct a hearing to determine any such failure as al 
leged by any interested person. 

A further suggestion would render illegal any patent 
used under the foregoing conditions which unreason 
ably limits the supply of any article moving in interstate 
commerce. A fine of $5,000 and a year in jail would 
be the penalty for such action. This would permit the 
Department of Justice to keep watch on patent manipu 
lation through the anti-trust act. 

The foregoing statements are made rather loosely 
since in the opinions of patent attorneys and_ others 
Senate 2491 and also Senate 2303, which latter would 
free patents for the nations best use during war or 
declared national emergency, are dead in their present 
forms. It is believed, however, that the principles will 
be incorporated into whatever measure the committee 
reports. These Senate bills have been the subjects of 
wide discussion and they, with published comments 
upon them, may profitably be studied by all interested 
in patents and patent law. They show how little “ex- 
clusive right” means. 

Some objections offered are that a manufacturer who 
cannot meet the demand for his product, although he 
may make every reasonable effort to do so, might con- 
ceivably be considered as holding up the supply of the 
commodity in interstate commerce with the possibility 
of his patent rights at stake and a heavy fine and jail 
sentence besides. This possibility might not be so ap- 
parent with a number of licensed manufacturers mak- 
ing the same product. Sometimes years must elapse 
before a patented device is sufficiently perfected through 
‘research and development to command any worthwhile 
market, however. 


RESEARCH AND CROSS LICENSING 


ee of the controversy, the Technical Na- 
tional Economic Committee (TNEC) was estab- 
lished by Congress in June, 1938, at the request of 
President Roosevelt. Attacks on and defense of the 
present patent system have also been presented before 
the Senate Patent Committee. 

One of the seriously criticized phases of proposed 
changes in the patent laws involves research. Great 
laboratories are maintained largely for this purpose. 
If compulsory licensing becomes a fact, the owner of a 
patent may take the foregoing risks whereas others 
who have done no research or development may op 
erate under a compulsory license and compete with the 
manufacturer who has done all the research and de 
velopment at much expense. It is claimed that this 
would tend to discourage extensive research. 

It was reported that the president of a very large 
automobile company and his attorney stated befor 
the TNEC that their company could proceed without 
patents and did not ask royalty on patents held. The 
attorney declared, however, that patents were necessar\ 
to the individual inventor and the small manufacture: 
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WAR-TIME TESTS 


MEAN TO YOUR 


When peace comes, many kinds of electrical sheet steel prod- 
ucts for home and industry will benefit greatly from lessons 
learned during the war. 

For example, notable progress is being made in the creation 
and production of special Armco High Silicon Steels for high 
frequency equipment, The exacting demands of war for up-to- 
the-minute communications systems and accurate firing devices 
will bring exciting new peace-time applications into being. 
These will insure safer transportation and faster, more accurate 
communications. 

Other grades of Armco Electrical Sheets are undergoing the 
severe tests of war too. Motors, transformers and generators 
will be more efficient and durable because of exacting war-time 
requirements. 

Meanwhile, if you are making electrical equipment for 
Uncle Sam’s forces, there is a correct ARMco grade for every 
need, You'll get steel that is flat, ductile and clean-surfaced, 
steel of low core loss and exceptional permeability, steel of top 
magnetic properties—qualities you need and must have. 

And remember these improved electrical sheet steels when 
you plan your post-war products, Write The American Rolling 
Mill Company, 2921 Curtis St., Middletown, Ohio. 


THE AMERICAN ROLLING MILL COMPANY 
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THE MERCOID CORPORATION 


4211 Belmont Avenue, Chicago 41, Illinois 


MANUFACTURERS OF AUTOMATIC CONTROLS FOR HEATING, AIR 
CONDITIONING, REFRIGERATION AND NUMEROUS INDUSTRIAL 
APPLICATIONS. ALSO MERCOID BRAND MERCURY SWITCHES. 


MERCOID 


CONTROLS AND MERCURY SWITCHES 
See catalog No. 600 for description of complete line 
DA PRESSURE CONTROLS MERCURY SWITCHES 
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A os ore 
Available for gaso- 
TEMPERATURE CONTROLS lie smInania or 
other w specific 
Used on a variety - . s. Also 
gravity liquid . 
of industrial tem- for liquids at high 
perature applica- pre re 
tions. Have same 
B Stjnsimont *es- MERCOID 
' ture described 
De FLOAT 
CONTROLS 
Jsed for maintain- 
MERCOID RELAYS Used aera 
ing Ttluid levels in 
Recommended tanks or for control 
wherever quiet and of sump pumps, 
dependable perform- I etc. Two types, the 
ance are essential. 4 counter-balance 
Various types avail- 7 type-and plunger 
able '« type available. 


All Mercoid Controls are equipped exclusively with mercury switches 
—assuring better control performance and longer control life 





genuine KANT-LINK 


SPRING WASHERS 


KEEP BOLTED ASSEMBLIES permanently TIGHT 


BEALL Spring Washers compensate for wear, bolt- 
stretch, corrosion and break-down of finish. They 
meet rigid Army, Navy and Air Corps specifications. 
Available in Carbon Steel, Stainless Steel, Phosphor 
Bronze, Everdur and Monel Metal. Finished in Cad- 
mium Plate, Galvanized, Silver and Parkerized. 
IMMEDIATE SHIPMENT of all standard sizes. 


WIRE US your requirements 


319-Va8 TOOL co. (Div. Hubbard & Company) 
EAST ALTON, ILLINOIS 
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t- 
ment in his improvement by temporary exclusive rights 
he would be unable to obtain capital to launch 
enterprise. 


and that if the latter had no protection on his invest 


In the early part of the present century, two of thy 
largest U. S. electrical manufacturers used one a 
other’s patents after expensive patent litigation. Cross 
licensing was established in the automobile industry 
in 1915, but new patents were not included on making 
such agreements in later years on the grounds that the 
separate companies could not atford to contribute by 
licenses without royalties commensurate with the large 
sums they expended in research. 


PATENTS IN TIME OF WAR 


ATENTS will be withheld during war if the dis- 

closure of inventions are detrimental to the public 
defense. Within certain provisions, the Act of Octo- 
ber 6, 1917 (amended July 1, 1940) states that when- 
ever, in the opinion of the Commissioner of Patents, 
the publication of an invention by the granting of a 
patent might be detrimental to public safety or defénse 
he may order that the invention be kept secret and 
withhold the grant of a patent for such period or 
periods as in his opinion the national interest requires. 

If such an inventor who faithfully obeys the order of 
the Commissioner of Patents shall tender his invention 
to the Government of the United States for its use, he 
shall, if and when he ultimately receives a_ patent. 
have the right to sue for compensation in the Court of 
Claims, such right of compensation to begin from the 
date of use of the invention by the Government. 

Under Senate 2303 the President may issue a decla- 
ration that will free a patent for general use in time of 
war if he finds any patent is necessary for general use. 
The patentee’s only remedy would be to sue for a 
yeasonable royalty, since the above delaration serves 
as a license to any person who may choose to use the 
patent without being enjoined. 

The President may, if he chooses, license any spe- 
cific manufacturer under any patent he has freed at a 
royalty which the President shalt consider reasonable. 
He also may stipulate the duration of the privilege as 
well as other terms. 

The Government does not guarantee any royalties 
and no court may award the patentee a greater royalty 
than that established by the President in case the 
patentee is not paid and sues. During time of war or 
declared national emergency, the President also may 
acquire patents by purchase, donation or seizure. The 
holders of said patents may sue for compensations in 
the Court of Claims from which there is usually no 
appeal or reversal of decision. 


SELLING PATENTS THROUGH AGENCIES 


PON the publication of a patent issued to him. 

an inventor usually receives various offers to sell 

his patent. Some agencies send out enticing letters or 

posteards asking for rush information as to the cash 

sales price or royalty required, usually in the guise of 
a prospective purchaser. 

Another letter may enclose a contract whereby in 

consideration of $50 the agent will attempt to cause the 
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aldes Truarc presents a significant advance in retaining rings. 
It spreads or contracts without distortion; always retaining its perfectly fitting circular contour. 
For thrust-load fixing, and shaft and housing applications, Waldes Truare provides 
distinct advantages over nuts and bolts or wedges and washers . . . it reduces dimension 
and weight . . . saves material . . . cuts manufacturing time . . . simplifies assembly and 
dis-assembly. On request, we will gladly furnish samples and full data for your tests. 
ALDES 


U. S. Patent 
Re: 18144 


LONG ISLAND CITY-N.Y. 
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TRANSFORMERS 


Up to 10 KVA from Standard Parts 


The Chicago Transformer Corporation specializes 
in, and is equipped to handle, both the design 
and manufacture of Custom Transformers for new 
applications. 


Given the description, and the electrical results 
desired, our organization should best be able to 
solve your new and difficult transformer problems. 


CHICAGO TRANSFORMER 


ae Oe ae We ie ee 


ADDISON BEeeeae ee ee 





RHEOSTAT 


tact shoe. 


resistant 


- hodv 





% Interested in tougher. power rheostats—at no increase 


Write for literature. Let us quote on your 


requirements. 


CLAROSTAT MFG. CO., Inc. - 285-7 N. Gtn St., Brooklyn, N.Y. 
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sale of the patent rights either outright or on a royalty 
basis at a price or terms to be approved by the in 
ventor. In the event that a sale results through the 
agent’s etforts, the latter shall receive a commission 
besides the $50. Usually the agent agrees to contact 
at least fifty or so different prospects by mail. 

Still another form of contract does not ask for a 
listing fee or exclusive selling rights and once listed 
with the agent the invention remains listed until sold 
without further renewals. The most important point 
is the cost involved in the agent’s service. No money is 
asked in advance. A charge of about $3.50 may be made 
for the preparation of an analysis of the advantages of 
the invention. Copies of this analysis are used in all 
inailings concerning the invention and these may cost 
about $2.25. The special letters to manufacturers are 
mailed at the rate of 15c each, with a minimum charge 
of $1.50. A commission of 10 per cent is charged in 
the event of sale. 





BETTER BUSINESS MACHINES 





(Continued from p. 108) 


relatively recently developed melamine may fill some 
needs that cannot be met by its “cousins,” the phenolic 
and urea resins. 

While touching upon the subject of new or relatively 

new materials, one must, of course, consider the possi- 
bilities of synthetic rubber, not only as a substitute for 
natural rubber, but as essentially a new basic material 
for use in business machines and in many other types 
of machines and equipment. It is quite possible that 
more advantages will be discovered in the newer mate 
rials, after they are made available in substantial 
amounts, than have been found up to this time. 
+ Having all these toys in the form of new materials 
with which to play, we may be inclined to forget our 
old pals of the pre-war era, cast iron, steel, zinc, copper, 
and brass. This would be a serious mistake, because 
time has not stood still as far as developments in these 
materials are concerned. Powdered metals, for in- 
stance, both ferrous and non-ferrous, will offer attrac 
tive potential economies to the thoughtful engineer, as 
will improvements in the physical properties of the 
various steels. Pre-plated steel, and strip steel in colors, 
which can be stamped, formed, and otherwise processed 
within reasonable limits, may solve finishing problems 
that might otherwise be an important cost factor. Also. 
improvements in welding technique and greatly ex 
panded use of sintered carbide tools for removing metal 
will have to be taken into consideration in the design 
of our postwar business machines. Induction harden 
ing will in all probability be increasingly used to reduce 
the types of steel required and for selective hardening 
of important operating parts such as gears and cams. 

With all these materials and methods from which to 
choose, the development engineer will have to exercis¢ 
the greatest common sense in making his selections. The 
temptation to use certain materials to the exchision 0! 
others may be great, particularly the substitution 0! 
the newer, and what might be termed the more glam 
orous materials, for the more prosaic older ones. How 
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On: object, but it illustrates two lessons—in any industry, 
conversion to plastics, where indicated, usually improves both 
product and production. Shure Brothers discovered them both 
when they (together with our engineers) pioneered the use of 
plastics in microphones. 


From the production (and cost) angle, plastics released 
vital aluminum for other uses, and plastics were available! Be- 
cause of increased accuracy, 100 men and machine hours were 
saved on every 1,000 units and assembly operations were sim- 
plified accordingly. 

As for the product itself, in plastics the case weighs half 
as much while still meeting all strength requirements. It’s safer 
because of plastics’ electrical insulating qualities; easier to use 
in any climate because of the heat insulating properties, and 
the more attractive, streamlined design allows greatly simplified 
maintenance. 


In many industries, these qualities deserve fullest consideration in 
post-war production and sales plans, and they're only a few of the 
many that plastics offer. Of equal importance is your choice of 
molder—one like ourselves, for instance, who offers complete 
facilities for engineering, mold-making, molding and finishing; 
the largest, best equipped plant in the Middle West; a proven rec- 
ord of accomplishment. It’s not too early now! 


CHICAGO” MOLDED en pean 


fection edd 


Y ; g 
1024 NORTH KOLMAR AVENUE, CHICAGO 51, ILLINOIS 


COMPRESSION, INJECTION AND TRANSFER MOLDING OF ALL PLASTIC MATERIALS 


ELECTRICAL MANUFACTURING, 
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BORN FOR BATTLE! 


KNOCKS and shocks in wave-slamming PT boats... . 
vicious vibration in rough*riding tank and blasting 
battlewagon ... swift changing temperature extremes 
(130 above to 60 below) in aircraft... it’s all in the 
day's work for the Advance Midget Type Ceramic 
Insulating R. F. Relay. With delicacy of precision con- 
struction and adjustment, it has the unfailing stamina 
that’s vital when lives are at stake. And isn’t that all 
to the good when war is done? This relay, born for 
battle, has the qualities that will make it a peacetime 
medal-winner, too! 


ADVANCE MIDGET TYPE 
CERAMIC INSULATED R. F. RELAY 


This unit is a sturdy, compact double pole double throw relay 
available for either A. C. or D. C. operation. Especially 
designed and widely used for aircraft, marine and other 
mobile communication equipment, it is only 2%" x 142” in 
base dimensions, and 144”’ in height (minimum space required 
for mounting). 

To safely handle R. F. power, high dielectric ceramic 
Steatite insulation is used throughout and all control terminals 
are adequately spaced. A third contact assembly may be added 
to this unit, either single pole, single throw or single pole- 
double throw. Pure silver contacts afford ample carrying capa- 
city for all types of portable rigs. Coils are continuous duty 
type. The unit may be mounted and operated in any position. 
There is complete absence of “hum” or “chatter” on A. C. 
operated units. 


OTHER ADVANCE RELAYS 


are made for general circuit control applications. Each receives 
individual adjustment and inspection. Orders given prompt 
attention, and deliveries are on schedule. Write for details. 





once teloys 


ADVANCE ELECTRIC COMPANY 


1260-1262 West Second Street + Los Angeles 26, California 
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ever, most companies have the facilities for making ace 
quate tests, which will allow the engineer to check 
selections. And in the final analysis, development and 
production engineers must fall back on the rock which 
is their foundation, which is to use those materials which 
are justified on an economic basis. 

We anticipate that the purchasers of business ma- 
chines in the postwar era will expect improved quality 
and increased speed of operation in considering the 
purchase of new equipment. The ability to improve 
quality will vary greatly, depending upon the particular 
nature of the product manufactured and the present 































a ACHINES will be designed to eliminate noisy opera- 

tion wherever it is feasible.’’ To outstanding ac- 

complishments in faster, easier operation, with better 

results, as in this 1941 electric typewriter other super- 
latives may be added in postwar. 


. 


degree of perfection. The engineering staffs of the 
companies comprising the business machine industry 
are probably aware of the improvements in quality that 
are desirable in their particular field. With reference 
to speed, we all meet on a more common ground. Our 
organization feels that many business machines devel- 
oped for the postwar market will operate faster than 
those now in use, and that this will be an important 
factor in selling them, particularly in the more expen- 
sive machine group. New types of drives, new mate- 
rials, and generally improved design, will help to make 
the higher speeds possible. 


NEW MARKETS BECKON 


ESIDES the satisfying of “old customers” our 
planning must include the cultivation of newer 

For example, the economies effected by im- 
proved performance of the new machine as compared 
with the old might justify the purchase of a machine. 
Also, there should be new markets in those businesses 
whose production has been substantially curtailed due 
to the products being classified as nonessential to the 
war effort. After the war, production in these fields 
should increase, with corresponding requirements for 
business machines. We feel that our ewn postwar 
potential, and that of the business machine industry im 


ones. 
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Overloading...high or low temperatures... moisture... 
corrosive acids, vapors or fumes... oils... greases... dust 

_ or dirt, the destructive elements of ordinary electrical insul- 
ations WON'T AFFECT M-R FIBREGLAS inorganic ELECTRICAL 
INSULATION. 


The success story of FIBREGLAS ELECTRICAL INSULATION 
abounds with fewer breakdowns, less maintenance, elimi- 
nation of waste, savings in labor and materials and proves 
its value as the optimum in Electrical Insulation Protection. 


MITCHELL-RAND INSULATION COMPANY, INC. 
MUU AM ay fe Lae, NEW YORK 7,N. Y. | 


A PARTIAL LIST OF M-R PRODUCTS ae Me UL me | 
oe Me te me oa Asbestos Sleeving and Tape 
Cotton Tapes, Webbings and Sleevings Extruded Plastic Tubing 
Impregnated Varnish Tubing Varnished Cambric Cloth and Tape 
insulating Varnishes of all types itt Mg a | 
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ask Westinghouse! 











to find the one best 
motor for the job 














Chances are that out of the 
many motors we’re now making 
for battle service, we’ve got one 
to fit your needs. If not——West- 
inghouse is ready to design a new 
one or to adapt an existing type 
to fit your job... and do it 
without false starts or lost 
motion. Our experience in 
matching motors to battle jobs 
is at your disposal. Call or write 
your nearest Westinghouse office. 
Westinghouse Electric & Mfg. 
Co:; East Pittsburgh, Pa., 
Dept. 7-N. J-21290 
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. ELECTRICAL MANUFACTURING, 


| general, is greater than anything we could visualize 


--- the one best way 


November 1943 


a few years ago. For example, the technological ad 
vances made because of the war will insure considerable 
expansion in some fields and will also result in ney 
companies being formed to market entirely new prod 
ucts or recently developed processes. These are all 
possible customers for business machines of all types. 

After meeting all or most of the exacting specifica- 
tions as outlined, and working out the inevitable pro- 
duction bugs, it would seem as if the business machine 
development engineer could sit back and rest on his 
laurels for awhile, secure in the belief that his machines 
were now so perfect that further improvement would 
be impossible. However, being a realist, he knows that 
he will be fortunate if he has a short breathing spell 
before beginning to dream about still better machines. 


WARTIME FASTENING DEVICES 


(Continued from p. 129) 


For many applications, a form of recessed head screw 
having a hexagonal recess offers some special advan- 
tages. With even the best designs of recessed head 
screws there is a limit to the amount of power which 
may be applied with the ordinary screwdriver or the 
special bit. The use of a hexagonal recess permits the 
application of a socket wrench which, depending on the 
length of the handle, allows the application of an al 
most unlimited power for tightening. Especially is this 
form of recess applicable to close work since the wrench 
has six positions in which it may be used. The recess 
itself is formed by extrusion and pressure which, not 
only secures an accurate shape but, in the process of 
extrusion, there is a flow of metal to greatly strengthen 
the slot. This form of head is applied to the various 





Special insert sleeves offer a better 
assembly of metal parts to wood. 


the hexagon headed screw or bolt. 


Set screws and cap screws are also made with a 
hexagonally recessed form of head known as the mul- 





types of cap screws but is particularly suited to set 
screws where the top of the screw must be flush with, 
or below, the surface. Cap screws of this type require 
far less clearance for the parts which they hold than 
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i Mot A; , Oe ti. ; ; a iy iy est on the past in the individually superior and intangible assets of Gits 

aS Or : -” | GF, Lubricating Devices that were conceived in Peace for the needs of War. 

_ Design and principal achievements, that have resulted from problems 
solved, provide every branch of our gigantic war effort with POSITIVE 
LUBRICATION UNDER ALL CONDITIONS. Gits is the largest, exclu- 
sive designer and manufacturer of Oil Cups and Lubricating Devices, 
and Oil and Grease Seals, and the country’s largest reservoir of lubri- 
cation answers. As the past is reflecting in the present, so will the solu- 
tions, by Gits, to today’s problems promote new standards of lubricating 
efficiency when we have won the Peace. Let Gits solve your problems 
the scientific way. 

GitTs Bros. MEFS. Co. 
1840 South Kilbourn Avenue Chicago 23, ItHinois 
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...and every shot 
a direct hit! 


There are no near misses with tungsten con- 
tacts—aim is true, and evéry closing and open- 
ing is dead center. Outside elements cannot 
disturb the ‘‘bead’’, because highly-fused pure 


fungsten eliminates excessive pitting or oxida- 
tion. 















































Where operation is vital, where ordnance and 
essential industrial equipment must be kept 
running, tungsten contacts will ‘‘carry on’’. 





























Take advantage of the perfect firing power of 

METROLOY contacts when industry resumes 

its normal occupation. They are proving their 

worth in all corners of the world. Metroloy 

Company, 55 E. Alpine Street, Newark 
New Jersey 













































































NEAREST TO RESISTANCE-FREE OPERATION 
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tiple spline design. These must of necessity be made of 
soft alloys such as mild steel, untreated stainless stee), 
aluminum, nickel, brass or bronze. Since the special 
form of multiple splined socket wrench apples all forces 
in the direction of motion of the screw, there are no 
spreading tendencies and the multiple spline permits a 
much tighter set up of such screws as set screws, ré 
sulting in little danger of these screws loosening fro: 
tough service or vibration, 

\ lockable form of the recessed, hexagon head screw 
is the cap screw in which a round socket head is knurled 
This permits of easy insertion with the fingers. Afte: 
it is tightened up by hand, a socket wrench further 
completes the operation. When so tightened up, it may 
he permanently locked in place by the use of a socket 
tool having a sharp circular edge which, with a fey 
blows of a hammer, sinks into the surface displacing 
some of the material and securely locks the screw i 
place. This screw may be repeatedly removed and r 
locked in place. It may also be locked by two othe 
methods which are suited to hardened steel and soit 
metal respectively. 

When applied to soft metal, the edge of the screw 
hole is nicked, or staked, with an ordinary center puncl 
which effectively prevents the screw from backing out 
\When applied in hard metal, such as hardened steel or 
cast iron, a small hole is drilled in the metal - parallel 
to the screw head for a short distance so located that 
it breaks through the wall of the hole and leaves a por 
tion of the knurled head exposed. A slug of copper 01 
other soft metal is then inserted in this hole and driver 
down so that it will engage the knurling grooves, form 
ing a firm screw lock. These screws are used only when 
the screw hole is countersunk for the diameter and 
depth of the knurled head. 

The same principle is also applied to set screws the 
points of which are knurled. In normal position, no 
resistance is offered by this point but, as soon as vi- 
bration tends to loosen the screw and back it out, the 
knurl digs into the shaft and positively prevents turning 
Washers find an augmented field of specification in 
war products where it is of the greatest importance 
that when a screw or nut has been put in place it shall 
stay there. Friction of the threads alone cannot here 
be depended upon due to the extremes of vibration and 
great changes in temperature to which virtually every 
war product may be subjected. It is therefore essential 
that some form of holding device be employed to retain 
the screw of nut in its proper place regardless of the 
conditions under which the product operates. Usually 
this is in the form of a lock washer or of a safety nut 
of which there are numberless forms available but, in 
principle, all must accomplish two definite purposes, 
namely, that of restraining the member from unscrew 
ing, and that of compensating from any changes that 
may occur in the member as a result of any changes 
in temperature. 

In certain conditions, such as the construction of 
ordnance and other heavy types of products, it may 
be necessary that the first of these conditions only be 
complied with and in such cases release of the nut from 
its bolt or stud may be easily prevented by the use of 
those long-familiar nuts having castellated heads. The 
series of teeth, or castellations, around their upper edge 





de oj 
steel, 
pecial 
orcees 
re no 
nits ; 
a 


fri 1 


screy 
arle: 
Afte 
irthe: 
t mai 


r( ck I 


scre\ 
unc] 
x out 
eel or 
iralle] 
1 that 
| por 
er O1 
rivet 
form 
when 

and 


s the 
n, no 
AS Vi 
t, the 
ning 
on in 
‘tance 

shall 

here 
n and 
ever) 
ential 
retail 
vf the 
sually 
y nut 
ut, in 
DOSES 
crew 
> that 


anges 


on of 
ma\ 
ily be 
fram 
ise of 

The 
edge 


They pioneered on the Santa Fe Trail 
—and America is STILL pioneering. 


PIONEERS! 


Since the days of line shafts, 
wooden pulleys and dangling 
belts, Reliance has pioneered 
in the application of electric motor-drive. 


Cooperating with machine designers, 
Reliance engineers have been able to 
eliminate transmission gadgets—gears, 
brakes, clutches, belts, couplings—and 
have made power control exceedingly 
simple, easy and effective. 


The results: lower-priced, better-perform- 
ing, more salable machines; and, for 
machine users, stepped-up production 
with better quality at lower cost. 


All Reliance salesmen are Engineers and 
Pioneers ... engineers who know 
electric motors and motor-drive; pio- 
neers, not afraid to tackle something 
new. Send for one if you need practical, 
heipful suggestions. 


Reliance A-c. Squirrel- 
cage Motor. Simple, 
quiet and rugged. 
THE WORK-HORSE 
OF INDUSTRY. 


RELIANCES§p MOTORS 


RELIANCE ELECTRIC & ENGINEERING CO. 


1088 Ivanhoe Road 


Cleveland, Ohio 


Birmingham « Boston + Buffalo * Chicago * Cincinnati * Detroit » Greenville (S.C.) * Los Angeles » New York 


Philadelphia « Pittsburgh * Portland (Ore.) « St. Louis * Salt Lake City * San Francisco « Syracuse * other principal cities. 
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serve to locate a dowel or cotter pin also slipping 
through a hole in the stud. The open end of the cotte 


\WA . pin is then spread out so as to prevent it from worki1 
w ectronic out of the hole. This device effectually prevents the 
nut from turning but it makes no provision for aut 
matically compensating for any change in length « 
() WAY \ | t ty M the bolt which may be caused by changes in ambient 
temperatures. 


To accomplish this end a lock or spring washer 
placed under the nut or some feature incorporated 
within the nut itself. A lock washer or safety nut, t 
fulfill its complete function, must have a spring ten 
dency in the direction of the axis of the screw or stud 
as a compensation for any change in length due to 
vibration, temperature changes or to the fatigue phe 
nomena of many materials under tension. This, it is 
obvious, is not accomplished when a plain flat washer 
is inserted under the screw head or nut. 

A split annulus of hardened helical spring steel may 
be placed under the face of the nut and should the nut 
tend to unscrew, the sharp ends of the spring will bite 
into the face of the nut and the surface to which it is 





Acme electronic trans- 
formers are made-to- 
measure, for each appli- 
cation. That's why inde- 
pendent, unbiased tests 
give Acme first choice in 
performance. Acme en- 
gineers combine exact 
electrical specifications 
with mechanical limita- 
tions into precision-made 
transformers that provide 
for maximum performance Power or Filament Transformers 













. : Acme case designs require minimum mounting applied and strongly restrain the nut from turning 
of the electronic device. area. May be mounted on bottom, or suspended PI oe re 2: ees : 5 
from top or side. Produced to specifications in under the strong spring pressure. Multiple toothed 


en ere are washers are available in numerous designs. In general, 
THE ACME ELECTRIC & MANUFACTURING CO. these consist of continuous steel rings with serrated 
47 WATER ST. aes hs Y. edges bent alternately up and down. These tongues 
form teeth which, after the screw or nut is tightened, 
set up a spring tension causing their sharp edges to 
sink into the contiguous faces of the nut and the work. 
Such action prevents the screw or nut from loosening 
as well as providing some axial tension to compensate 
for change in stud length. The teeth of the lock wash- 


| ers may be on the outer or the inner edge of the washer 
CARBON | itself or, where conditions make such a condition de 


A Dependable Source of Supply 
for ALL of your Carbon needs... 




























As basic manufacturers, we can 
supply a// types and grades of 
carbon; we can mold, cut or 
machine this carbon to any prac- 
tical size or shape; and we can 
adapt it; generally, for any use 
to which carbon can be put. 


HELPFUL ENGINEERING 












AND DELIVERY SERVICE QELF-LOCKING nuts follow several plans. A—Pressed steel 

jam nut which may be used as a self-contained, self-locking 

Standard sizes and grades of motor and generator unit. B—Combination of plastic collared lock nut and light 

brushes, contacts, welding electrodes, arc light carbons, weight basket for wood assemblies. C—One piece spring type 

etc., are carried in stock. , anchor nut with dimpled rivet holes. D—Assembly pressure 
The trademark “BBB” identifies carbon products of our forces the locking ring to flow inward around bolt threads. 


manufacture; the symbol of a complete carbon service. 


Write us about your needs sirable, it may be on both. Lock washers are also made 


| in a truncated conical shape to be applied under the 
| tapered sides of the head of flat head screws. 

Tora ce Brothers ETE Or) | Formerly, when a lock washer was used, it has been 

necessary to make an assembly of the nut and the 


3450 So. 52nd Avenue, CICERO, ILLINOIS 
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isate 
rash TAM Zircon Electrical Insulating Cements find increasing 
isher application in strip heaters, range elements, flat irons, 
de and the like. These low-priced insulation compositions 
are quickly and easily applied by extrusion, pressing, 
ramming or mud casting, and maintain their excellent 
properties for an exceptionally long period. The follow- 

ing are some of their physical properties: 

Operating Leakage . . . . . . 0.002 to 0.004 M.A. 


Humidification Leakage ..... . O.LtoO04 MA. 
Return After Humidification. . . . . 15 to 30 seconds 


Stress Leakage, cold @ 1500 volts D.C. 0.5 to 0.7 M.A. 
Stress Leakage, hot @ 1500 volts D.C. 0.4 to 0.5 M.A. 


It will pay you to investigate these cements. Samples and details 
will be gladly furnished. Development engineers, located in central 
parts of the country, are at your service. 


ALLOY MANUFACTURING COMPANY 
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‘“‘There’s magnet 
wire that can 


As magnet wire is forced into 
narrow slots when winding 
armatures and stators, its enamel 
covering must be tough to 
stand the punishment. Acme 
Magnet Wire can take itl 


This is due to the use of 
enamel of special formula de- 
veloped in the Acme plant 
during many years of study of 
the manufacturer's problems. 
Acme quality is production's 
first aid) Acme Enameled 
Magnet Wire is also Available 
covered with cotton, silk or 
thin abrasion-resistant paper. 
Samples for test 
sent on request. 
Please give gauge 
and type. 


Aeme 


THE ACME WIRE CO. 


NEW HAVEN, CONN. 
VARNISHED INSULATIONS—MAGNET WIRE—COILS 
























WRITE FOR 
YOUR COPY 


TODAY 


























~ MOTOR CATALOG 


Shows description, gives dimensions and out- 
put of small motors from 1 3000 h.p. to 
lg h.p. plain and back-geared motors, for 
A.C., D.C., or Universal operation—depend- 
able, efficient and economical SpeedWay 
Motors embodying the *“*know how’’ developed 
through more than 30 years of specialization 
in small motors—the ‘‘know how’’ that has 
answered so many war problems, for all 
branches of the service. 





If you use small motors, write for this new 
catalog today. If you have small motor 
problems, send in your specifications for 
SpeedWay’s recommendations. 








a 


SPEEDWAY MANUFACTURING CO., 1828S. 52nd Ave., CICERO, ILLINOIS 
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washer when placing them on the screw. Now, i 
many aircraft types, the washer has been integrated 
by pre-assembling the two elements so that the washe 
remains permanently in place on the screw. The in 


tegral assembly of screw and washer is also applied t 


self-tapping screws to effect a further matter of tink 
saving in putting parts together.* 

A form of lock-nut washer that eliminates the teet! 
and depends upon spring action is in the form of 
steel punching, hardened and tempered, having inne 
projecting jaws that are so formed that their ends mak« 
an accurate thread of correct pitch. These jaws ar 
arched and extend evenly into the bolt thread so that 
they all close in and grip the thread when the nut is 
tightened. When this nut is applied to a regular bolt, 
the jaws follow the bolt thread and become slightly flat 


A 


UCH old familiar 

standbys as split 
washers, lock washers 
and castellated nuts 
remain widely speci 
fied in wartime assen 
bly practice. A—On¢ 
of the newer varia 
tions is that of pro 
viding the lock wash 
er and the screw as a 
single subassembly 
minimizing the time 
to bring these units to- 
gether when applied 
B—Typical castel- 
latednut for cotter pin 
line up with hole 
~, drilled at right angles 
to the line of the bolt 









B 








tened. This creates a strong axial pressure to prevent 
the nut from backing off from the bolt and at the same 
time forms a grip at the root of the bolt thread. 

This type of nut is most generally applied to the 
upper surface of a regular nut, to act as a jam nut but 
it may be employed to good advantage as a regular self- 
contained, self-locking nut for aircraft and other light 
assembly specification. 

Safety nuts to obviate the necessity of using lock 
washers or similar separate screw fastening devices. 
Numerous types have been developed so constructed 
as to lock themselves in tightened position and to 
reduce any tendency to loosen, either from vibration 
or from expansion or contraction of the parts they hold 
together. Such safety nuts are employed in large quan- 


| tities in military and transport airplanes and other war 


products and their use in industrial machinery is con- 
stantly being broadened. A conservative estimate of 
the different designs of safety nuts would reach at least 
fifty but they operate on one of two basic principles. 
The elastic type contains a ring of fibrous material 
* See “Assembly Parts To Meet Hard Usage,’ September 
1941. 
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i IN TIME OF WAR, 


time 


ie PREPARE FOR PEACE! 


»] 
oi It is axiomatic that wars always end more abruptly 
hole than they begin. Hence, post-war plans are now 
ngles being shaped by thousands of manufacturers 
bolt , throughout the country. These activities do not 

imply any sacrifice of maximum productive output 
nor any limitations on ingenuity on behalf of win- 
ning this war; they are, rather, initiated to avoid a 
post-war, industrial “Pearl Harbor.” 


How far are you advanced in your plans for pro- 
duction after the war? In planning the selection of 
materials for the manufacture of your post-war 
products, have you considered the use of wrought 
Phosphor Bronze, Beryllium Copper or Nickel 
Silver? If so, problems may present themselves 
with which you may not be entirely familiar. The 
Riverside Metal Company has specialized in the 
production of these three vital alloys for many 
years; it is at present engaged 100% in the war 
effort. Yet, our laboratory and engineering person- 
nel are ready to assist you in the development of 
your post-war planning NOW. Please send your 
inquiries to our main office at Riverside, New 
Jersey or to our nearest branch office. 


f THE RIVERSIDE METAL COMPANY 


Producers of the 3 Vital Alloys: 
BERYLLIUM COPPER « PHOSPHOR BRONZE «+ NICKEL SILVER 
Ny ieat nleaty W ire Rod 


RIVERSIDE ... Burlington County... NEW JERSEY 
NEW YORK e¢ HARTFORD ¢ CLEVELAND ¢ CHICAGO 
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The Universal porcelain parts shown above merely indicate 
the variety of shapes and sizes to which “dry process” porce- 
lain is adapted. The Universal Controlled Quality method 
of production is your asssurance of uniform dimen- 
sion tolerances. Your inquiry invited 


tHE UNIVERSAL ctay prooucts co. 


1540 EAST FIRST ST. © © © SANDUSKY, OHIO 













































































IDEAL “Thermo-Grip” Pliers firmly 
hold parts to be joined, leaving one 
hand free to handle solder. 


ary ELECTRIC Soldering Tools 


“Thermo-Grips” speed is invaluable with the new higher-melting- 
point solders. Part held comes to intense heat instantly, due to the 
resistance heating principle. No preheating—no open flame 
hazard. ‘‘Thermo-Grips” are not just ordinary soldering irons, but 
a large selection of specially designed tools for specific purposes. 


Complete Line of Soldering Equipment 
PROMPT SHIPMENT 


IDEAL S 


* IDEAL COMMUTATOR ORESSER CO a 
1008 Park Avenue Sycamore, Illinois 


Sales Offices in all Principal Cities 
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which is not threaded and whose inner diameter is | 
than that of the bolt. This material is a form of cotton 
cellulose, consisting of a mass of cotton fibers chemi 
cally bonded into a homogeneous mass. The ring 
held in place in the top of the nut by the clamping shap 
of the upper part of the latter. When the nut is app! 
to a bolt, the same play is present between the thread 
flanks as in standard nuts of comparable fit. When the 
bolt reaches the fiber ring it tends to push it upwar 
and, as soon as this pressure is sufficient, the bolt 
threads impress themselves into the fiber. They do 
not, however, cut any thread in the ring which may be 
reused as often as desired. The downward pressure of 
the ring on the bolt remains constant and eliminates 
axial play. 

This type of stop nut is used for a variety of air 
craft purposes such as anchor nuts, clinch nuts for 
straight and circular blind mounting attachments, in- 
strument mounting nuts, etc. They are supplied in 
straight and circular gang channels. 

Another basic form of stop nut is the self-locking 
spring type which, although in a single piece, is vir- 
tually two nuts in one, a top locking section and a 
load-carrying section. The top locking section is 
threaded out of phase with the threads of the load 
carrying portion and the two sections are connected 
by a spring member which is an integral part of the 
nut. After passing through the load-carrying section, 
the bolt contacts the spring section which it must ex 
pand until its threads engage with the threads of this 
section. The engagement of the threads under this con 
dition establishes a constant locking force. Several styles 
of this type of nut are available but all operate on the 
same general principle. 


Among those organizations announcing receng¢ progress in as 
sembly components of the types herein discussed, and including 
those cooperating in supplying data upon which this review is 
largely based, are: Aircraft Screw Products, Aircraft Special 
ties, Allen Mfg., American Screw, Bardwell & McAlister, Boots 
Aircraft Nut, Bristol, Butcher & Hart Mfg., Camloc Fastener, 
Central Screw, Cherry Rivet, Chicago Rivet & Machine, Conti- 
nental Screw, Dardelet Threadlock, E. I. du Pont de Nemours, 
Elastic Stop Nut, George K. Garrett, General Electric, B. F 
Goodrich, H. M. Harper, Hole-Krome, Hubbard Spring, Lam 
inated Shim, Lamson & Sessions, Manufacturers Screw Prod 
ucts, National Lock Washer, New England Screw, Nigg En 
gineering, Ohio Nut & Bolt, Pacific Railway Equipment, Palnut. 
Parker-Kalon, Pheoll Mfg., Progressive Mfg., Scovill Mfg.., 
Shakeproof, Simmons Machine Tool, Standard Pressed Steel 
Thompson-Bremer, Tinnerman Products, United-Carr Fastener, 
United Screw & Bolt, Wayne Pump, Westinghouse Electric & 
Mfg., Wilson Mfg., and Wrought Washer companies. 










“There will be a chaotic result from any effort 
to suddenly stop the flow of war production through 
the usual and intricate channels of trade all over 
the country. I would advocate a single Govern- 
ment agency to handle all claims based on cancelled 
war contracts where possible and a single over-all 
claim by each company or plant rendered direct to 
the Government covering all its cancelled war busi- 
ness, no matter how many Government agencies 
are involved.”—Clarence L. Collens, President, Re- 
liance Electric & Engineering Co. 








































































ey 

nay be 
ure of 
linates 


of alr 
ts for 
ts, in 
ied it 


Icking 
iS vir 
and a 
on 

load 
nected 
of the 
ection 
st ex 
f this 
Ss con 
styles 
yn the 


| in as 
sluding 
yiew is 
pecial 
300ts 
stener, 
Conti 
mours 
B. F 
. Lam 
Prod 
ge En 
Palnut 
Mfg 
Steel 
stener 
‘tric & 


You've waited a long time for a sleeving that was 
both flexible and non-fraying. Now it’s here— 
BH Extra Flexible Fiberglas Sleeving. 

As an example of the hundreds of uses for this 
new product, let’s look at a typical brush shunt 
job. Sleeving for this application should be flex- 
ible. When cut to length, the ends should not fray 
or spread. Formerly, brush manufacturers stiff- 
ened the ends of the sleeving to prevent fraying 
and also to facilitate threading onto the pigtail. 
BH Extra Flexible Fiberglas cuts cleanly without 
spreading, eliminates the extra dipping operation. 
Furthermore, in service the ends do not fray. 
Constant vibration produces only the slightest 
fuzz. Yet even these are but a few advantages of 


this new sleeving. 


NON-FRAYING ¢ FLEXIBLE - HEAT-RESISTANT 
NON-INFLAMMABLE + WATER-RESISTANT 
NON-CRYSTALLIZING at LOW TEMPERATURES 


The new BH Extra Flexible Fiberglas Sleeving is 
woven from the choicest continuous-filament Fi- 
berglas yarns. It possesses high dielectric strength, 
is water-resistant and, like all BH Sleeving and 
Tubing—is non-inflammable. 

All sizes, from No. 20 to 54”, inclusive, are 
available. Write’for samples of this radically new 
and different sleeving today—in the sizes you de- 
sire. Seeing is believing! Bentley, Harris Manufac- 


turing Co., Dept. M, Conshohocken, Pa. 


NATED MAGNETO TUBING * NON-BURNING FLEXIBLE 
SATURATED AND NON-SATURATED SLEEVING 


BENTLEY, HARRIS MANUFACTURING CO. 


Conshohocken, Penna. 
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Lafayette also offers: ‘otest 


developments in inter-communications 





Just off the press! The new 
Lafayette Radio Corporation 
Catalog 94 is now ready for you! 


equipment Advance listing of 


It presents hundreds of new 
1944 Radio and Electronic books - : c 
aE ee ENE listings of radio and electronic 
suited for assembly and Uactory use ° : ; 
amcor eRe coo om ee parts and equipment. Many 
apipllnellicconenaponed — items shown were merely de- 


Section of Special Valves 


signs on the drafting board a 





short while ago. 


Lafayette Radio Catalog 94 lists the most complete 
stock of radio and electronic products available today for 
industrials, the armed forces, government agencies, schools, 
etc., on priority. For civilian maintenance and repair items, 
your order will bring quick delivery without priority. 
This catalog is a must for all procurement men and 
expediters—for industrial, civilian and military needs. Write 
today for your FREE copy of this complete, up-to-the- 
minute Lafayette Radio Catalog 94. ; 


LAFAYETTE RADIO CORP. 


| 

| 

901 W. JACKSON BLVD. CHICAGO 7, ILLINOIS | 
265 PEACHTREE ST. ATLANTA 3, GEORGIA 





: LAFAYETTE RADIO CORPORATION e 
gp 201 West Jackson Boulevard, Dept 11L3 Chicago 7, Illinois & 
@ Please send me a FREE copy of the New Lafayette Radio ® 
@ Catalog 94. : 
: ND cccndicdbenanianinhamietbinensithbaces a 
a 3 & 
BR Street... --eeeeneeeeeereereeeeeeees i visicunanimbainhalesninetiaduatee State ; | 
s @ 
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YOU MAY AGREE OR DIFFER 


Continued from p. 130) 





cessive fatigue and under nourishment are neglect: 
the plant morale is lowered and the results eventual! 
show up in less output, increased absenteeism ai 
turnover of labor.” 


JAMES S. KNOWLSON, President, Stewart-Wa 
ner Corp. (in a letter to stockholders )— 
“Shipments of vital war materials from our factories 
during the first six months of 1943 exceeded shipments 
in the same period of 1942 by approximately 59 y» 
cent. You may well be proud of the part your corpo a 
tion is playing in the job of supplying material to dk 
feat the Axis nations. A statement of earnings for tl 
six months ended June 30, 1943 will not be issued m 
because we cannot fairly estimate the amount of ear 
ings which may be refundable to the Government 
the renegotiation of our business as prime contracto: 







sub-contractor and supplier. Our 1942 earnings ar 
still in the process of renegotiation.” 


HAZARD E. REEVES, President, Hudson Ameri 
can Corp. 

“Much consideration of post-war products ‘now 
our executives might result in a dilution of interest in 
the production of war materials, and thus cause a slow 
ing down of the winning of the war and the ultimate 
return to peacetime operations as quickly as possible 
Of course, we are thinking about post-war radio and 
other electronic products and markets now and again 
but inasmuch as we subscribe positively to the beliei 
that the first job of manufacturers today is to turn out 
war products of high quality in big volume, fast, we 
are definitely pushing to one side active consideration 
of post-war developments and concentrating on devel 
oping better and better communication products for the 
U. S. Army Signal Corps.” 


PAUL G. HOFFMAN, President Studebaker Corp., 
and Chairman of the Committee for Economic De 
velopment— 

“Management and labor have a right to take pride 
in the fact that they are helping by producing war ma- 
terial at a rate that would have seemed fantastic and 
unattainable even three years ago. When the war has 
been won we still must win the peace. First and fore 
most will come the need for production; production 
which will shatter all previous records. Only through 
increased production can we have goods enough and 
jobs enough to keep American strong. Peace will not 
mean a let-down but rather a continuation.” 


E. M. VOORHEES, Chairman of Finance Commit 
tee, United States Steel Corp. (addressing Controllers’ 
Institute of America )— 

“The complete employment of our facilities in war 1s 
offered as conclusive proof that it is within the powe: 
of the State to provide complete employment in peace. 
We are told that, the State having demonstrated its 
ability to employ, the people will not again tolerate an\ 
condition which involves less than a high level of em 
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While there is still a war to be won, your principal concern, as well as ours, is to pro- 
duce products that will speed victory. We are all giving our maximum attention and 
production-capacity to that vitally important objectiv e. 


But even the most pessimistic will agree that it is not too soon to plan and think for 
the post-war reconstruction period. Peace will dawn with the suddenness of a raised 
curtain and only those who are prepared for it will be able to swing into profitable, 
peace-time production with the minimum delay. 


“Cat’s head,” , i » core is Phe 
Cat's head,” they call it. The core is Phenol Figuring prominently in many a profitable, peace-time venture will be the intelligent 
Fibre— to eliminate moisture absorption and 


io increase dielectric strength. But because use Of Vulcanized Fibre and Phenol Fibre. In the design, application, and production 
in electric arc will not carbonize Vuleanized — of such products, Taylor Fibre is unsurpassed, thanks to T aylor’s Verifibre Process 
' Fibre, the front and back of the Cat’s head 
mit ire made of Vulcanized Fibre. in which quality is controlled step by step, from raw materials to finished product, i 


Hers’ the industry's most modern plant. 


Vow—before the curtain goes up on a bright. new world. discuss your post-war plans 
‘ar with our engineers. Now is the time to Take it to Taylor. 
owe) 


NORRISTOWN, PENNSYLVANIA + OFFICES IN PRINCIPAL CITIES * PACIFIC COAST HEADQUARTERS: 544 S. SAN PEDRO STREET, LOS ANGELES 


LAMINATED PLASTICS: VULCANIZED FIBRE - PHENOL FIBRE - SHEETS, RODS, TUBES, and FABRICATED PARTS 
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They Make It Easy to Build 
Electric Heat into Your Machine 


SPOT 





A cartridge heater to supply a spot of heat right where 
you need it; installed simply by drilling a hole and insert- 
ing the heater; temperatures up to 1200 F. 


For air heating or clamp-on contact heating; provides 
uniform heat and withstands vibration; several terminal 
arrangements make installation easy; temperatures up to 
1200 F. 








An immersion heater, of sturdy G.E. Calrod construction, 


for heating water, oil, 


mild chemical solutions; can be 


screwed into the tank or hung over the side; is protectively 
sealed from moisture. 


FIN 


pres 


A heater for warm-air-flow applications; of G.E. Calrod 
construction, having a fin of four turns per inch to increase 
the radiating surface; provides large heat capacity at low 


heat density. 


WELL SUITED TO MACHINE APPLICATIONS, G.E. Midget 
heaters provide a clean, convenient source of heat, are 
economical in operation, and can be accurately controlled. 
The versatility of these small heaters make them appli- 
cable to almost any conceivable low-temperature heating 


requirement. 


EASY TO INSTALL, the wide variety of sizes and shapes 
available makes it possible to fit the Midgets into your 
machines right where you need heat. All are sturdy, com- 
pact heaters, and each is suited to a particular type of job. 
































FOR COMPLETE INFORMATION, 
including prices and application data, 
on all the G-E midget heaters write for 
catalog GED-650B. General Electric, 
Schenectady, N. Y. 
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p loyment and at a high level of wages. It follows, so 
is said, that if private ownership cannot justify itseli 
by maintaining these high levels, the State in its rij» 
competence and even riper confidence will take ove 
Government has the force to compel, but its only mag 
is the seeming magic of taxes and the money printing 
press and that is good only for a short series of on 
night stands. Rather than talk glibly about acceptin, 
responsibility, let us try to fulfill the responsibilitie: 
which we have, in the faith that thereby we shall ; 
learn the ways of a material organization in whi 
every man gets what is squarely coming to him. B 
that I mean each gets the equivalent of what he 
duces—that is the American ideal.” 





JOHN MECK, John Meck Industries. In a prepare: 
statement— 

“The American war worker may pay with his job 
for the heavy taxes levied on war industries today. 
The man working for peace right now is coincidentall\ 
working for his dismissal check unless reserve funds 
to tide his employer over the reconversion era are pro 
vided for immediately. With no backlog of funds, tax 
free and renegotiation-free, the employer cannot afford 
crippling his business further by maintaining an over 
grown payroll during the reconstruction period. If 
there is a specific reserve for the purpose, however, we 
can put all our emplovees to work on peacetime prod 
ucts immediately after the war is over. Industry is not 
asking for subsidization or a government handout 
in any form. We merely want to keep a little of what 
we now have as an ‘insurance policy’ to workmen that 
their jobs will not terminate with the signing of the 
Armistice and the return of peace.” 





H. W. CLOUGH, Vice-President, Belden Manuiac 
turing Co. (indicating the vital role played by copper 
in but one branch of the combat service—the Navy ) 

‘Modern warfare consumes copper in quantities so 
vast as to be beyond the comprehension of the average 
individual. An aircraft carrier requires upwards of 
2,000,000 Ib. of copper; a destroyer needs approxi 
mately 380,000 Ib.; and small but deadly PT boats in 
corporate some 12,000 Ib.; in one minute of combat 50 
fighter planes shoot away 14,000 Ib. of the metal; 500 
of certain types of anti-aircraft guns discharge 3,000, 
000 Ib. during one hour of operation. Last year ap 
proximately 1,800,000,000 Ib. of brass (containing ap 
proximately 1,200,000,000 Ib. of copper) went into 
cartridge cases alone. This quantity of copper is suff 
cient for enough household lamp cords to reach ap 
proximately 25,000,000 miles.” 







JAMES F. MITCHELL, Director, Industrial Per 
sonnel Division, American Service Forces— 
‘Whenever the Nation’s manpower problem is dis 


cussed, somebody inevitably questions the size of the 


\rmed Forces. The question is valid, but when it i> 


presented as the whole manpower issue to the exclusion 


of all the rest somebody is befogging the issue. Thi 
plans of the Army and Navy have never called for « 
total combined strength which would exceed 17 pei 
cent of the country’s labor force. Complete preoccupa 





tion with 17 per cent of the problem to the neglect of 
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TRADE MARK 


Our valuable original 
drawings are carefully 


VESCTKVE 


—filed away for record purposes 


Our duplicatef are made from 
PHOTACT Srints. They do the 
heavy work —take the wear 


Every smudged drawing means time lost 
on the production line. 


You can’t replace that loss. But you can 
take this step to prevent it, quickly and 
surely—use Photact, because... 

Photact preserves originals. Make a Pho- 
tact of your costly original and in a matter 
of minutes you have a reproduction down 
to the finest line—sharp, clear, opaque. 
Your Photact is now the “master” for 
every purpose, and your original can be 
filed away for safekeeping. 


Photact also restores old, worn-out draw- 
ings—points up blurred lines to their 
original clarity—gives you a fresh work- 
able drawing. Put the old “‘veteran” draw- 
ings through the Photact process and 


come out with a new “master.” 


Photact duplicates originals. From your 
negative you can make as many prints as 
may be needed on either Photact paper or 
cloth. And Photact duplicates, even when 
made from pencil drawings, will be 
sharper and clearer with ink-like lines. 
There are no “absentee” lines in a Pho- 
tact duplicate. That's why sub-contractors 
and branch managers welcome Photact 
prints. They can make an unlimited num- 
ber of sharp black-line or blueprints 
from Photact “masters.” 


For complete information about Photact 
papers and cloths and the Photact pro- 
cess, write: KEUFFEL & ESSER CO., 
Photact Department, Hoboken, N. J. 


EST. 1867 


KEUFFEL & ESSER CO. 


NEW YORK « 


HOBOKEN, N. J. 


CHICAGO + ST.LOUIS + SAN FRANCISCO + LOS ANGELES 


DETROIT 


MONTREAL 
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Condensed Power for 


VERSATILITY and dependability were paramount 
when Alliance designed these efficient motors — 
Multum in Parvo! . .. They are ideal for operating 
fans, movie projectors, light home appliances, toys, 
switches, motion displays, control systems and many 
other applications . providing economical con- 
densed power for years of service. 


Our long established standards of 
precision manufacturing from high- 
est grade materials are strictly ad- 
hered to in these models to insure 
long life without breakdowns. 


EFFICIENT 


Both the new Model “‘K”’ Motor and 
the Model ‘“‘MS” are the shaded pole 
induction type—the last word in 
efficient small motor design. They 
can be produced in all standard 
voltages and frequencies with actual 
measured power outputs ranging ‘up- 
wards to 1/100 H. P. . . Alliance 
motors also can be furnished, in 
quantity, with variations to adapt 
them to specific applications. 


DEPENDABLE 


Both these models uphold the Al/iance 
reputation for all ’round dependa- 
bility. In the busy post-war period, 
there will be many “spots” where 
these Miniature Pow- 
er Plants will fit re- 
quirements . . Write 
now for further in- 
formation. 


Model “MS” — Full Size 
Motor Measures 
14" x2x3},” 


New Model ‘‘K” — Full Size 
Motor Measures 
214” x 234" x 3%” 


Remember Alliance! 
—YOUR ALLY IN WAR AS IN PEACE 


MANUFACTURING CO. 


ot Wee eee ee ee 


OHIO 


222... ELECTRICAL MANUFACTURING, 











November 1943 









the remaining 83 per cent is cutting off the view of 
the forest because of a few trees. When one considers 
the additional millions of persons of working age who 
should be in the labor force and are not, the total role 
of the Armed Forces is even smaller. The American 
people are not yet mobilized for war. A far smaller 
proportion of our population of working age is either 
at work or in the Armed Forces than in any other 
major nation at war. A substantial reserve of idle 
labor, principally women, remains unused. There has 
been virtually no net movement of workers from non- 
essential to war activity. The expansion in direct war 
activity has come almost exclusively from the unem 
ployment and from new entrants into, or additions to, 
the labor force. We are continuing to examine every 
possible device to save manpower, but the Army, with 
its combined military and civilian personnel compris 
ing less than one-sixth of the labor force, cannot solve 
the entire manpower problem. The major portion of 
this burden necessarily falls upon management and 
labor. There are two ways of making manpower ends 
meet: One is to bring in more labor, the other is to 
reduce our need for labor by increasing the productiv- 
ity of the labor we have. Without a national service 
act, we are approaching the limits of the first possi 
bility. We must fully explore the second. A 10 per 
cent increase in labor efficiency is equivalent to a 10 
per cent increase in your labor force, only it’s more 
effective, more lasting, and under present conditions 
more practical.” 


JAMES F. LINCOLN, President, Lincoln Electric 
Co. (testifying before the Ways and Means Committee 
of the House of Representatives during its investiga- 
tion of the renegotiation of war contracts )— 

“Five people on the Price Adjustment Board have 
the power at their whim to destroy any industry in the 
United States. The fundamental principle of our Re- 
public,—recourse to the Courts for justice,—has been 
eliminated. As the law is administered by the Board, 
efficiency is penalized, inefficiency is rewarded. This 
reduction in efficiency accounts for lagging production 
of war material. The manpower problem could be 
readily solved if efficiency were rewarded instead of 
being penalized.” 


SAMUEL G. HIBBIN, Director of Applied Light- 
ing, Lamp Div., Westinghouse Electric & Mig. Co.- 
“Radiant heat lamps which now speed output of war 
equipment may be widely used it homes to replace the 
more conventional types of heating, especially in bed- 
rooms, bathrooms and for portable heaters. Studies of 
light for other than seeing purposes will develop many 
new markets and outlets for electric power which will 
help to make the world a safer, better and healthier 
place in which to work and live. In the field of better 
vision, fluorescent lamps will find an everwidening 
market after the war although they now account for 
less than three per cent of sales. This does not mean 
that tungsten filament lamps will not continue to be 
widely used, but only that we are approaching the 
practical limit of efficiency and life for this type of 
lamp. Already under the impetus of war production 
demands standards of industrial lighting have jumped 
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ew. Auto-Lite’s research and engineering facili- wire vary greatly . . . limited space, unusual 

be ties on wire products are constantly helping shape, weight restriction or cost. Insulation is 
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of the new Scott Marine Model Low Radiation Tape and Vinylite are two types being used 

Receiver. This amazing for lighting and low tension circuits in radio 
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-— IM ITS 26 GREAT MANUFACTURING DIVISIONS, AUTO-LITE IS PRODUCING A LONG LIST OF ITEMS FOR AMERICA'S ARMED FORCES ON LAND, SEA AND IN THE AIR 
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Specity Gibsiloy” py’ 


Low contact resistance is most important to operation of 
electrical equipment. Gibsiloy “A”, combining the elec- 
trical properties of fine silver with the mechanical quali- 
ties of nickel, does not increase appreciably in contact 
resistance with use and time as do most other contact 
materials. With a resistance of .0002 ohms at the begin- 
ning of one installation, the resistance was only .0004 
after 280,000 makes and breaks at 75 amps., 110 volts, 60 
cycle AC, and a contact pressure of 4 pounds. Contacts 
were 3%" wide, one flat and the other cylindrical; and 
were never dressed at any time. 

Gibsiloy A, can be readily machined or coined into any 
desired form. It has low arc energy and non-sticking quali- 
ties. Write for information. . 
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SPECIFICA TIONS 


Every facility, and long specialization 
in coil windings at your command. 


PRECISION PRODUCTION 


More than 30 years’ experience, and two large plants with latest 
equipment enable us to execute orders with laboratory precision. 


SEND US YOUR BLUE PRINTS 


Quotations on any job, standard or special will come 
right back to you. Phone, wire or write 


DEAN W. DAVIS & CO., Inc. 


Precision Made Coils for Every Electrical Purpose 
547 W. FULTON ST. eNO Le 








D. W. D. bandietell Solenoid 
one of many types 
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from the pre-war level of about 10 foot candles to 4 
present lighting intensity of nearly 50 foot candle 


November 1943 


The resulting benefits will be apparent not only t 
inanagement but to labor as well and the laborer wh 
also is a home owner and customer will demand fo 
his home what he has learned to appreciate and enjo\ 
at his work.” 


H. W. LEVERENZ, Chemico-physicist, RCA Lab 
oratories— 

‘These tiny crystals that convert invisible radiations 
to visible light were synthesized by the thousands 
prior to the war and had unusual properties, but low 
efficiencies. Today many uses have been found for thes« 
phosphors which were previously ignored in the searcl 
for greater brilliancies. Phosphors may be made t 
glow for several minutes after a fleeting excitation last 
ing less than one millionth of a second, the same phos 
phor will produce visible light under impingement oi 
electrons accelerated by as little as six volts or as much 
as six million volts. Some phosphors are so sensitive 
that electron beam currents smaller than one-hundred 
millionth of an ampere suffice to excite discernible 
luminescence, whereas the same materials, in coatings 
as thin as tissue paper, can withstand high voltage 
electron bombardment of great intensity.” 


ARTHUR W. HERRINGTON, Chairman of the 
3oard, Marmon-Herrington Co., Inc.— 

“When Victory comes, the measure of America’s 
greatness and worthiness will be her ability to turn the 
war production machinery which has been designed 
primarily for destruction into effective peaceful pur 
poses. Accelerated technical developments always fol 
low in the path of war and have again brought forth a 
glorious accomplishment of American creative genius 
Research is pushing outwards the frontiers of indus 
frial opportunity at a rate which we could not possibly 
conceive two years ago. When the war is over, we 
will be living in a new world. It will be just as impos 
sible to turn back on the results of all our accelerated 
research as it will be to turn back the inevitable passage 
of time.” 


HENRY H. HEIMANN, Executive Manager, Na 
tional Association of Credit Men— 

“We must return to the sound fundamentals of life 
that so characterized the days and years of the pioneers 
of our country. Unless, in the peaceful years ahead, 
the federal government carefully weighs every expendi 
ture, practices thrift in a true sense and goes promptly 
about balancing the budget, all of the preachings about 
the necessity of the average man and woman saving to 
liquidate the costs of the war may fall on deaf ears. No 
one, to the best of my knowledge, has ever tried to de 
fend the spending policy on a permanent basis. The 
fact that it cannot be permanent is so obvious it should 
need no argument. If thrift had not built up surpluses 
of money, material and credit, how could you distri 
bute these funds or these goods and services? If thrift 
had not built up credit, how could you espouse a spend 
ing program. Without credit you would not be able to 
gather together the needed sums for a paternal dis 
tribution. Yes, unless in the long vears of our history 
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EXCLUSIVE WITH CLEVE STUNG 


@Cletaloy is a copper-tungsten material 
developed and supplied only by Cleve-Tung. 
Copper provides the necessary conductivity; 
tungsten, the necessary rigidity. The com- 
bination is ideal for spot welding purposes. 
We offer you three distinct grades of 
hardness for varying requirements. Please 
describe your job... Also, Cletaloy is avail- 
able in one silver tungsten grade. 
Details on request. 






























































CLEVELAND TUNGSTEN, INC. 


re eee . CLEVELAND, OHIO 



















Parts like these accomplish 
important results in thou- 
sands of different ways. They 
are made from all kinds of 
materials. Hubbard experi- 
ence in the manufacture and 
application of these parts 
can help you decide the 
correct type or form, the 
* kind of material, and assist 
in solving your problem. 
Tell us what you want to 
accomplish. 


For thousands of 
Important Uses 












































WIRE FORMS 
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M. D. HUBBARD SPRING CO. 
804 Central Ave. * Pontiac, Mich. 
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our people had saved and our government had balance«| 


its budgets, you never would have heard of a spending 
policy because there would have been no appreciable 


amounts to spend.”’ 


Co.— 
“When the 


manufacture 








H. W. BURRITT, President, Eureka Vacuum Clean 


of vacuum cleaners was 


stopped by government order in April 1942, Eureka 
was manufacturing the latest models of vacuum cleaners 


in the industry. 


Plans have been made to get back 


into the manufacture of peacetime produets which will 
be leaders in the field as quickly as government regu 
lations permit. The problems of reconversion of plant 


to peacetime use are important, but are not believed to 


be of a kind that will tie up the properties of the com 
pany for any long period of time. The organization 
has been trained and developed in precision manufac- 
ture and Eureka peacetime products when they can be 
made, should go quickly into manufacture.” 


RAYMOND C. COSGROVE, Vice President ani 


General Manager, Crosley Corp. (addressing the Ohi 


Society of New York )— 


“Electronics is a magic word in post-war planning 


today, but amazing as its wartime developments hav: 


been, we cannot hope that it will revolutionize living 
after the war, for example, as the automobile did after 
It alone will not make possible 


the first World War. 


MAGNETIC WIRE RECORDING BRINGS BROAD- 
CAST PROGRAMS TO FAR FIGHTING FRONTS 


OLONEL E. M. KIRBY, 
Chief of the Radio 
3ranch of the Army’s Bureau 
of Public Relations demon- 
strates here two models of 
General Electric’s magnetic 
wire recorder. Picked up at 
Bridgeport, Conn., two news 
roundups and the “Army 
Hour” as broadcast each 
week are recorded on the 
new electronic unit. The 
wire, on spools, is then air 
mailed from Bridgeport to 
Washington where it is put 
on a transport plane and 
flown directly to Algiers, 
Africa. These wire recorded 
programs are then played 


Ce ee ee ee ee ee ee ee ee ee ee ee ee ee 


back to sold#ers who cannot 
hear the broadcasts in any 
other way, and to army off- 
cers and war correspondents. 
A maximum of 66 min. of 
continuous speech and sound 
can be recorded on 11,500 ft. 
of hair-like steel wire on a 
spool, not much larger than 
the ordinary doughnut, in the 
recorder. A combination unit, 
weighing less than 50 Ib., has 
built-in recording- playback, 
and instantaneous’ erasure 
features. A field set with the 
recording unit weighs only 
about 9 lb., and can be car- 
ried on the back, operated by 
use of batteries. 
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One important reason for the performance of *LEXEL 
insulated wire and cable is the fact that the insulation is 


CENTER-SEALED. *LEXEL forms a continuous helical 


tube in which the conductor is automatically and perma- 


nently centered through every inch of its length. The tube 
seals itself by heat. Insulation is uniformly effective at all 
points. 

*LEXEL Insulation Wire is an approved military speci- 


fication for compact installations in low-tension service, 


ea aa 


such as controls, instruments, lead-in and hook-up wires 
and electronic circuits. 

Ask for additional information and names of manufac- 
turers who supply *LEXEL (cellulose acetate butyrate) in- 
sulated wire. 


CUSTOM-MADE INSULATION 


As a regular service, Dobeckmun engineers also develop laminated 
cannot insulation products, custom-made to special purpose specifications, 
n any 
ly offi- 
ndents. 
in. of 


such as slot cell and phase insulation for motors, insulation for 
shipboard cables and other uses. If your requirements are unusual, 
call on us. 
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*“LEXEL” is a registered trade-mark of The Dobeckmun Company. 


ELECTRICAL MANUFACTURING, November 1943 . . . 227 











STAR PORCELAIN 


ZS 


Avatlable 


Are you getting desperate 
because so many materials, 


even with priority, are un- 
obtainable? Why don’t you 
try STAR PORCELAIN 
which has good dielectric 
strength, high compressive 
strength and softening tem- 


perature over 2200° F. 


OMPANY 
TRENTON, N. J. 


PORCE 
41 Muirhead Ave. 





ay This FREE BOOK tells hows 
ARMATURES, — oy 
Now can be 


DY-NAMICALLY. \—» 
BALANCED... Faster and at Lower Cost 


Every motor ever made will run 
better and last longer when dy- 
namically balanced. Now, with 
the new Bear Dy-Namic Balan- 
cing Machines, armatures, ro- 
tors and dynamotors, large and 
small, can be dy-namically 
balanced in less time and at 
less cost! 






Hundreds are now in use, dy- 
namically and statically balan- 
cing many kinds of revolving 
bodies . . . in one continuous 
operation with precision that *‘ 
meets all established require- 
ments including government 
specifications. 

WRITE, WIRE OR PHONE de- 
tails of your problem or write 
EXPENSIVE! They are simple for FREE DATA BOOK contain- 
to operate, A man or woman can ing complete details. Bear Mfg. 
learn easily to operate them in C-+., Industrial Division, Dept. 
but a few hours.! EM Rock Island, Ill. 


the ew BEAR 


The new Bear machines are IN- 
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post-war prosperity. It is not likely that it will | 

comparable to the motor-car in bringing about tl 

creation of entire new industries. Difficult as was tl 

conversion from peace-time to war production for man 

manufacturers, the re-conversion to civilian produ 

tion will be much more difficult. In war productior 

the factors of time, value and quality are much mor 

important than that of cost, while, in manufacturin 
in peace-time under highly competitive conditions, tl 

element of cost is of major importance. This in itsel! 
involves an entire readjustment of methods and pol: 
cies. In many plants, like our own, it will be impos 
sible to get into production of civilian goods whik 
filling the full schedule of war orders, for war product 
facilities must be made available before a start can bh 
made on domestic production.” 


CHARLES E. WILSON, Executive Vice Chairman, 
War Production Board (addressing War Department 
Conference of Industry, Labor and Newspaper Lead 
ers )— 

“The aircraft program will continue to expand and 
next year’s total ought to be more than 50 per cent 
higher than the 1943 accomplishment but the tough 
job is not just to get increased volume. This would 
be relatively easy. If we just wanted a maximum 
number of airplanes, that could be produced. What is 
hard is to get not increased volume, but new and im 
proved models needed to destroy the enemy and save 
the lives of our own crews. This problem of change 
overs on the production lines is not limited to the air 
craft program. It is general. The major problem is 
to get increased volume so that there will be enough 
equipment for our armed forces, more of almost 
everything in production was needed. We are enter 
ing the difficult period when we must maintain the 
overall volume and still get the particular things that 
are needed for the military operations ahead, the par 
ticular things that will best serve the armed forces. 
In the great field of greater army munitions, we are 
approaching the end of production of capital equip 
ment and are embarking upon a program based largel\ 
on the needs of operational supplies. Total army 
supply program for 1944 is only a little higher than 
1943 total and considerably lower than the annual rate 
of production we shall get in the last quarter of th: 
current year if the present trend reflects a true indica 
tion of what is to be. 


MARKETING FACTOR IN DESIGN 


During a recent meeting of the post-war planning com 
mittee of the National Electrical Wholesalers Associa 
tion among a number of factors of possible importance 
to the engineer-designer was one particular suggestion 
by Carl H. Henrikson, Jr., regional director, U. 5. 
Dept. of Commerce, New York. His point was that 
there would be great advantage to manufacturers in a 
program of consultation with the to-be distributors 
of the products before their design was undertaken. 
By this means net gains would include better products, 
more easily merchandised offerings and reduced prices 
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tl he tough spring jobs go to beryllium copper 

_ in this war, for of all spring materials, this 

et metal offers the best combination of all critical 

whit, spring requirements—maximum electrical con- 

duct ductivity with high tensile strength, minimum 

in be » drift, resistance to corrosion, high endurance 
strength, and efficient operation at temperatures 
too high for ordinary materials. : 

oe Instrument Specialities Company 

ae has developed the one exact tech- 
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than cro-processed to precision tolerances arge quantities of exceptiona 
1 rate not obtainable by any other process VI springs to perform functions 
: or material. , ‘ 
of the For “Average” Serings (below) Mi- never before expected of any springs; in hun- 
dica cro-processing delivers closer toler- dreds of other cases we have added materially 
, ances and better physical properties : : 
than obtainable by ordinary process. to the life of such every day products as 
i sthods. . : 
nee Ae brushes, motors, instruments, ete., by improv- | 
ing the quality of “average” springs. 
I-S gets the most out of springs by putting the | 
required maximum into them. We stand ready 
com to prove our statements on your own springs. | 
socia A time-saving data sheet is available on request, ! 
ere or send drawings and specifications for Micro- F 
a. processed samples. Why not expect more of 7 
. teat your springs? 
> at - 
sin a 
a INSTRUMENT SPECIALTIES CO., INC. 
wwe DEPT. L, LITTLE FALLS., NEW JERSEY 
ducts “wich, reocese” 
rices 





ELECTRICAL MANUFACTURING, 





November 1943... 




























SS GG LL... E—E7r”.>.rry 01100 vw qq .Ww)’"._..__ LB}... 


RQ WWW WW «<&“§qqissWdWCSCW © hh vw” ll 
NEMA ANNUAL MEETING IN NEW YORK 


Activities at the recent 1943 annual meeting of the Na- 
tional Electrical Manufacturers Association, in New 
York, included section, group, and committee meetings 
all of which were closed sessions. In addition to the 
usual household refrigeration, industrial and commer- 
cial lighting, post-war planning, varnished fabric and 
paper, vulcanized fiber, electrical measuring instruments, 
electric ranges, flexible cord, floodlighting, street and 
highway lighting, capacitors, electric water heating, 
magnet wire, search light, airport lighting, domestic 
automatic controls, electronics, industrial heating units, 
industrial controls, domestic appliances and X-ray ap- 
paratus gatherings a general conference on postwar 
prospects and plans was included. 





MAINTENANCE RELATED TO DESIGN 


Published by the General Electric Co., a new reference 
volume regarding maintenance practices offers excel- 
lent guidance to all responsible for insuring maxi- 
mum performance and long life for electrical equipment. 
Suggestions are general in nature and not intended to 
apply in detail to every individual apparatus. Thus thev 
do not supplant specific instructions supplied with 
equipment. While the material speaks the maintenance 
engineer's language and has been prepared by men with 
many years of practical field experience, it may likely 
bear important implications for the engineer-designer, 
since, of necessity, it stresses points of potential serv- 
ice difficulty. Products covered in extensive form in- 
clude battery trucks, cable and wire, capacitors, diesel- 
electric locomotives, electric furnaces, industrial cori 
trol, instruments, insulation, lighting, industral heaters, 
mine locomotives, motors and generators, rectifiers, 
regulators, switchgear, transformers, and welders. An 
added section provides technical data covering decimal 
equivalents, formulae, conversion tables, definitions, 
wiring diagrams, approved methods of handling ap- 
paratus, and physical treatment for electric shock. 


































NEW WIRE AND CABLE REQUIREMENTS 


In consideration of WPB order prohibiting the use 
after Aug. 1, 1943, of natural rubber for insulation in 
wire and cable for civilian use, Underwriters’ Labora- 
tories, Inc., has issued an explanation of the existing 
situation. Labeling of type RW _ is discontinued 
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No “chicken-necked’ SOCKET SCREW 
can survive this Twist... 


This 16-point “Quality-Control” 
protects P-K Socket Screw Users 
1—Chemical Analysis. 2—Tensile Strength. 


3—Ductility. 4—Torsional Strength. 5—Ability 
to take Shock Loads under Tension. 6—Resist- 


ance to Shock Loads under Shear. 7—Hard- 
ness. In addition, there is a rigid inspection of 
these essentials: 8—Head Diameter. 9—Head 
Height. 10—Concentricity of Head to Body. 
11—Socket Shape. 12—Socket Size. 13—Socket 
Depth. 14—Centricality of Socket. 15—Class 3 
Fit Threads. 16—Clean Starting Threads. 





Oa RE 
ye 
SOCKET SCREWS 





Brutal overloads applied in Torque Test 
make sure P-K Socket Screws will more 
than meet setting-up stresses... 


To make sure you get no “chicken-necks” among 
Parker-Kalon Socket Screws, thorough tests are made in 
the P-K Laboratory with this steel-muscled twister that 
develops torsional stresses far beyond normal. For 
example, a P-K 14"-20 (N.F.) Cap Screw must withstand 
a 2200 inch-pound minimum load. These tests make sure 
that any P-K Socket Screw can be set up as tight as 
required without danger of the head twisting off. 

The torque test is only one of 16 check-ups made to 
assure the unfailing performance of P-K Cold-forged 
Socket Screws. This rigid routine of quality control 
eliminates the “doubtful Screws” — screws that look all 
right, but some of which fail to work right. Socket Screw 
users need this protection today more than ever. Specify 
**Parker-Kalon” next time you order. . . it costs no more. 
Parker-Kalon Corp., 198-200 Varick St., New York 14. 
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Have You a Delicate 
CONTROL PROBLEM? 


SIGMA 
Sensitive Relays 


Will Control... 


Motors «+ Fans » Heaters - Power 
Relays » Vacuum Tube Circuits - 
Keyers, etc. 


Such Systems Way Govern 
or Se Governed By... 


Current Overload + Current Under- 
load « Current Differentials » Current 
Polarity * Bridge Balance + Alternating 
Current Frequency * Pulsations up to 
200/sec. or more. 

Sound Level: Illumination Level « 
Temperature + Hydrolysis Level of 
Electrolyte + Time Delays * Voltage 
Variation * Current Variation, etc. 


Exceptional Precision in control of 

variables of almost any kind is often 

possible in well engineered systems. 
We solicit the privilege of assisting 
you in your own problems. Technical 
Bulletin 2 offers graphic methods for 
designing relay circuits. Send for 

a copy today. 


Va DEPARTMENT 


Sigma Instruments, 1¢. 
a 


‘C72LUWWVe RELAYS 
24 FREEPORT ST., 
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until further notice. As a matter of fact there is no 
critical situation in the supply of lead for conductor 
covering and the Code recognizes other insulations for 
use with lead-sheath. Thus, type RW can be easily 
eliminated by substitution. Requirements for mini- 
mum insulation resistance due to increased use of re- 
claimed rubber affect type R, RH, and RHT although 
dielectric strength requirements remain the same as 
previously. In the event that GR-S rubber is per- 
mitted by WPB it may be used in any desired propor- 
tion as long as performance satisfies the minimum 
requirements. Types RP and RPT will no longer be 
labeled. In the case of flexible cords with fibrous cov- 
erings, the recovery test is waived, minimum elonga- 
tion is changed to 150 per cent (2 to 5 in.), minimum 
tensile strength to 400 Ib. per sq. in. Requirements for 
rubber jacketed cords using GR-S and other synthetic 
elastoners are tabulated in newly released data. Types 
S and ST cords are indicated as acceptable with GR-S 
or reclaim compounds for jackets where mechanical 
test performance and electrical and physical proper- 
ties are adequate. 


CONSUMERS WANT MORE THINGS 


Further analysis of figures compiled in a progressively 
continued nationwide survey by the Chamber of Com- 
merce of the United States (El. Mfg. Oct. 1943, p. 
102) indicates that postwar buying intentions of the na- 
tion’s families are increasing rapidly and may be ex- 
pected to be far in excess of the market which ap- 
peared in the first study. Families planning to pur- 















MEETINGS AHEAD 


Nov. 4-5. Packaging Institute, Inc., Annual Con- 
vention, New York, N. Y. Joel Y. Lund, president, 
342 Madison Ave., New York, ney, 




















Nov. 8-9. Society of the Plastics Industry. Annual 
Fall Meeting, New York, N. Y. Wm. T. Cruse, executive 
vice president, 295 Madison Ave., New York, N. Y. 





Nov. 11-13. Society of Naval Architects and Marine 
Engineers. 51st Annual Meeting celebrating the soth 
Anniversary, New York, N. Y. J. H. King, 29 West 
39th St., New York, N. Y. 













Nov. 29-Dec. 3. American Society of Mechanical 
Engineers. Sixty-fourth Annual Meeting, New York, 
.N. Y. Ernest Hartford, executive assistant secretary, 
29 West 39th St., New York, N. Y. 














Dec. 6-11. Exposition of Chemical Industries. New 
York, N. Y. Charles F. Roth, manager, 480 Lexington 
Ave. ’ New York 17, N. Y 















Dec. 8-10. National Association of Manufacturers, 
New York, N. Y. Noel Sargent, secretary, 14 West 
49th St., New York, N. Y. 


Jan. 7. Society of Chemical Industry. Perkin Medal 
Award, Joint Meeting. American Chemical Society, Amer- 
ican Institute of Chemical Engineers, Electrochemical 
Society, and Societe de Chimie Industrielle, New York, 
N. Y. C. S. Kimball, secretary, 305 Washington St., 
Brooklyn, N. Y. 



























Jan. 24-28. American Institute of Electrical Engi- 
neers, National Technical Meeting, New York, N. Y. 
H.H. Henline, secretary, 29 W. 30th St. , New York 18, N. Y. 


Jan. 31-Feb. 2. American Society of Heating and 
Ventilating Engineers soth Annual Meeting. New 
York 'N. tT. . Hutchinson, 51 Madison Ave., New 
York, i  # 
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« BUY UNITED STATES WAR BONDS AND STAMPS - PETER MULLER-MUNK 
Industrial Designer 
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Do you ever think about the vast industrial success 
that has been enjoyed by the manufacturers of sewing 
machines? What will be the position of their market in 
the post-war era? tie mgm tig ere 


Pursuing this thought, Mr. Miiller-Munk has re-engi- 
neered the sewing machine in the above design for the 





future... incorporating both functional improvements 


and greater sales-appeal through the use of Durez plas- FEATURES OF MR. MULLER-MUNK’S DESIGN 


tics. As he says... 





A End Plate, molded separately of E Light concealed in main molding 

“Even before lever put pencil to pa er, I could visual- Durez to facilitate assembly will always be in correct position 
, I E I I ; “ B Molded Durez Motor Housing for proper illumination of work } 
ize what scope Durez plastics would give me in re-design- © Tension Reguletor—shifted to cea- * Molded Durez Shaft Disengaging ; 
i : : ; ‘ ° : ter of End Plate ae e 
ing 2 e ¢ Z - - 4 ‘ 4 2 Y ° / 

5 the convention al m chine First of ull, their molding D Molded Durez Bearing Housing— G Molded Durez Lever Knobs -— re- 
versatility permits the use of complex shapes and sections bearings housed separately to re- designed for better grips; better 

7 ; \ , duce bulk of main molding... to visibility and accuracy in making i 
without adding to production costs. Second, plastics give provide better visibility stitch selection 
desirable lightness in weight to the finished product. y 
ese ; ; ‘a : i 
rhird, they have high impact strength, durability, high : 
dielectric resistance. And eye-appeal, of course, in their DUREZ PLASTICS & CHEMICALS, INC. 
lustrous finish and handsome colors—a sales advantage 271 WALCK ROAD, NORTH TONAWANDA, N. Y. 


exploited in the contrasting-colored housings above.” 


Here is still another example of how Durez plastics 
will have a leading position in the re-shaping of Ameri- 
-a’$ post-war products. Today, they belong to the men at 


the war fronts. Tomorrow, they will give physical ex- 


Pression to the way of life we fought for. PLASTICS THAT FIT THE JOB 
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ae it might well 
save more than 100 


Can AIR-PRESSURE or VACUUM 
Simplify or Speed-up 


work in Your Plant, too? 


The following are only a FEW 
jobs done by MOTOAIR Pumps! 


DO IT WITH 
MOTOAIR 


want a demonstration? 


NEW JERSEY MACHINE 


CORPORATION 
1540 Clinton Ave., Hoboken, N. J. 325 W: Huron St 
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chase one or more major articles within 6 months after 
the return of peace now number 64 per cent of the 
total instead of 53 per cent as in December 1942, whil 
84+ per cent (3 per cent up) are laying away savings in 
one form or another. The feeling is beginning to 
more widespread that at least the first year after the 
end of the war will be one of prosperity rather than 
depression. Families intending to buy automobiles now 
number 3,675,00 (over (2,590,000) at a valuation 
$3,307,500,000 (over $2,331,000,000). Radios and 
electric kitchen mixers took the greatest jump in the 
household appliance field of intention which climbed 
from $860,185,000 to $1,215,910,000. An increase of 
50 per cent to 1,540,000 families plan the building o 
buying of a new home to the tune of $7,184,800,000 
(5,000,000,000 before). A drop of 1 per cent was ex- 
hibited in the number of people (72 per cent) who feel 
they are at least as well off financially as they were a 
year ago. Seventy-six per cent instead of 69 are now 
buying war bonds and stamps, however, only 25 per 
cent of the families indicate that they are saving 
any specific purpose. This is an increase of 6 points 
Most of the respondees are planning their purchases 
on an installment basis. 


FOR THOSE PATENT PROBLEMS 


Of potential usefulness to the engineer-designer is a 
recent text book titled Patent Law. Outgrowth of an 
extension course offered by the University of Dela- 
ware in recent years, the volume is a compilation of the 
lectures of Chester H. Biesterfeld, B.Ch.E., M.P.L 
The course was primarily designed for engineers and 
others whose activities indicate the importance of an 
understanding of basic principles of patent law. [1 
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CRYSTAL OUTPUT AT NEW HIGH 


ERE examining a typi- of these highly  accurat 

cal communications fre- transmitter frequency com 
quency -controlling crystal ponents for military radios 
unit are C. A. Priest and The rate of manufacture « 
President Gerard Swope of | such elements by General 
General Electric. W. D.  Electric’s Electronics De 
Maroney of the same or- partment has increased 1200 
ganization is the spectator. per cent since Pearl Harbor 
War has boomed the output for example. 
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Who knows? No package of comparable size and 
modesty is so rightly filled with treasures. 

So far, we have found gas masks and boats, signs 
that warn of danger and direct our pursuing armies 
along the route of the fleeing foe. 

We have found working drawings of amazing clarity 
and maps that survive duty in the field. We have 
found identifying tags that stay with parts despite 
long routes and much handling. 

We have found combinations for developments with 
plastics; book cloths that defy climatic deterioration; and linings for shoes 
that keep our armies moving on the best marching feet in the world. 
These things, and many more, we already have found in a bale of cotton. 
But the search goes on because HOLLISTON MILLS have dedicated their 
experience and resources first, to discovering more that processed cotton 
cloths can contribute to the war effort and, second, to the advancement 
of industry. 


CURRENT HOLLISTON PRODUCTION incuces COATED AND IMPREGNATED FABRICS, 


mildew proof... fire, weather and water resistant . . . gas impermeable, etc. INSULATING CLOTH BASE... 
SEPARATOR CLOTHS rubber, starch-filled, glazed. TRACING AND BLUE PRINT CLOTHS white and blue, ink or 
pencil. MAP CLOTH, PHOTO CLOTH, self-adhesive. REINFORCING FABRICS. SIGN, LABEL AND TAG CLOTHS, 
waterproof to take any ink, meet any inking problem. BOOK-BINDING CLOTHS. SHADE CLOTH, impreg- 
nated waterproof, opaque, translucent or light proof. 


IN DEVELO PMENT: Mildew-proofing and asphalt-impregnating processes; fire and weather- 
resistant treatments; synthetic resin fillings and coatings applicable from nettings to duck. 

In general, HOLLISTON can convert any print cloth, sheeting, twill and duck in widths from 30” to 80” and can 
dye, impregnate, coat and fill in any color to specified stiffness or pliability, hand, bond, weight addition and ten- 
sile strength, including Elmendorf tear strength, for any trade, commercial or industrial use. We have both the wish 
and the capacity to cooperate on producflon problems. 


We urge you to consider CLOTH; and invite you to consult with us concerning possibilities and developments 
for your specific requirements. 


Geners 3 CONVERTING CLOTHS TO GREATER USE FIELDS” 


ed 120 Se | NORWOOD, MASS. BES 
Harbor "Soles Acad tact 
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presenting the various subjects the author has tried to 
explain the basic principle or rule underlying each 
subject and to illustrate by the citation of leading 
cases and the quotation of appropriate sections from 
them. Those who do not possess legal training b:t 


Make Plans Now... 
for the coming PLASTIC ERA 


€ who have frequent occasion to apply detailed under- 
7] standing of some patent law proposition in connection 
we > with their work may find this a valuable reference, 






classified as .t 1s by subject. Recent decisions of t 
courts have been included in preference to results «f 
older cases. This benefits the reader with contempo- 
rary legal opinion and helps him to determine current 
legal trends. This is particularly important in respect 
to invention which has been considerably changed aud 
raised in standard during the past decade. Key to the 
importance of understanding the subject of validicy 
of a patent lies in the fact that 80 to 90 per cent «it 
patents coming before the courts in recent years have 
been held invalid. 
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Consult ROGA N 


Here at Rogan, seasoned engineers are ready and willing to 
assist you in determining your post-war Plastic requirements. 

Whether your peacetime products are to include electronic 
equipment, electrical appliances, stoves or what have you, 
the Rogan Organization will gladly provide cost-free advice 
on all phases of plastic production. 


ABOUT PEOPLE YOU KNOW 







A. N. Morton becomes vice-presjdent-director of Mac's 
Mfg. Corp., Long Island City, N: Y. He is also pro- 
duction manager at the company’s plants in Plainfield 
and New Brunswick, N. J. and Allentown, Pa. 







Send us Your Specifications Today! 


ROGAN BROTHERS 


Compression Molders and Branders of Plastics 


2001 So. Michigan Avenue CHICAGO, ILLINOIS 


Leaving Norwich University, Douglas E. Howes, 
professor of electrical engineering, goes to the staff of 
the radio research laboratory at Harvard University, 
Cambridge, Mass. 




























Chief Engineer of Ford Motor Co., L. S. Sheldrick 
resigns and is succeeded by D. Roeder, his former as- 
sistant, and J.'J: Wharam, lately in the chassis eng!- 
neering departments. Engineer-designers C. W. Van 
Ranst and E. T. Gregorie have also resigned. 





At Aircraft Components, Inc., Van Nuys, Calif., presi- 
dent Gilbert G. Budwig leaves to join the Marine 
Corps and is succeeded by Walter Innes, Jr., former 
chairman of the board. 


Gill Robb Wilson succeeds himself to a fourth term 
as president of National Aeronautic Assn. 


Edwin L. Wiegand Co. directors make E. N. Calhoun 
president. Mr. Calhoun, former general sales mana- 
ger, succeeds Edwin L. Wiegand who becomes 
chairman of the board. 

















A “Free Wheeling’ Clutch of simple design recognized for 







many years as “Standard Equipment” for Automatic Dual 


Arthur W. Weeks leaves Mico Instrument Co., Cam- 
bridge, Mass., and joins the staff of Stevens-Arnold 
Co., South Boston, Mass., as special instrument devel- 
opment engineer. 


Drive Operation—Automatic operation of 2 speed drive—As 






a ratchet permitting infinite adjustment and as an automatic 








backstop. Furnished in a number of types 


THE 70 0AY! 


(TE 
HituiARD *” . 
CORPORATION requirements. Hilliard Engi- 


neers will tell you how to adapt 
gi —_ this clutch to your needs. 










Assistant manager of the new, works section of the 
wire and cable division General Electric Company, 
Oakland, Calif., is B. F. Isley, former assistant super- 
intendent and magnet wire specialist in the wire and 
cable section. 











CENTRIFUGAL ... SINGLE REVOLUTION ... FRICTION Vice president Clifford A. Harvey in charge of re- 


search and development at Harvey-Wells Communica- 
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@ Impartial and carefully controlled tests covering the factors 
that principally affect the life of taped and varnished insulation .. . 
namely, aging, temperature and accompanying physical changes in 
both varnish and fabric... show that the inherent characteristics of 
Kappa Cellulose Acetate Rayon Tapes may be expected to result in 
substantially improved performance over materials previously used. 


In addition, Kappa Tapes-accept varnish impregnation in a 
remarkably superior manner, resulting in a uniform and complete 
insulation seal that is free from ‘‘pin holes” and surface fibres... 
with less increase in thickness and requiring fewer varnish dips for 
a given dielectric specification. 

Detailed results of electrical and physical tests, together with full 
information, are contained in our engineering data bulletin which 
will be sent on request. At the same time we will be glad to send 
long length samples for your own tests in the widths and mil thick- 
nesses you regularly use. Kappa Tapes are IMMEDIATELY AVAILABLE 
in standard widths and consistent mil thick- 
ness... including 10 mil and 3-mil. Write to 
The Wm. E. Wright & Sons Co., Industrial 
Textile Division, Box 38, West Warren, Mass. 


Complete tests and Technical Data and prices 


in this new Bulletin, free on request. 


ELECTRICAL 


° 
S40 Morn Reg vs *e* 


CELLULOSE-ACETATE 
RAVON 


COIL-WINDING 
THPES 


G hi Cale for cutey winditige 
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Wuenitr comes to fast production at the lowest 





cost the Hullhorst No. 10 machine has no equal. 











Whether the job is undercutting mica or slotting 








copper, on commutators mounted on_ shafts 











or unmounted, this machine is doing great 











work in speeding the war effort. Suppose you 








write now for more information. 











HULLHORST MICRO TOOL CO. 


Division of Toledo Standard Commutator Co. 


TOLEDO 6, OHIO 


























































WITH 


AMPERITE 


REGULATORS 





LTAGE OF 24V | WITH AMPERITE 
7 Week ae eet. 0 le) ee AGE VARIES 
VARIES APPROX 


BIg 



















1. Amperites cut battery voltage fluctua- 
tion from approximately 50% to 2%. 

2. Hermetically sealed — not affected by 
altitude, ambient temperature, humidity. 

3. Compact, light, and inexpensive. 


Used by U.S. Army; Navy, and Air Corps. 
{ DELAY RELAYS: ro: delays from | to 100 seconds. 


Hermeticaily sealed. Unattected by aititude. . .. Send for catalogue sheet. 









































ENGINEERS: This 4-page folder will help you solve 


PO ec Mero M Ae) Lieto MB acels) (tutmmees lott, 
much valuable data in practical form — Write for your copy now 








AMPERITE CO., 561 Broadway, New York (12), N.Y. 
In Canada: Atlas Radio Corp., Ltd., 560 King St., W. Toronto 
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tions, Inc., Southbridge, Mass., becomes vice-president 
chief-engineer. 


Krom development engineer, A. W. Kath of Arthu 


Colton Co., Detroit, Mich., moves to chief engineer. 


At Chambersburg Engineering Co., Chambersburg, Pa.. 
Edgar S. Hutton is a new vice president. 


Joseph F. Sherer, Jr., is appointed assistant general 


manager and vice president of Reo Motors, Inc., Lar 
sing, Mich. 


In the Farmingdale, Long Island, plant of Republi: 
Aviation Corp., vice president C. Hart Miller is ap 
pointed divisional manager. 
the military contracts dept. 


He has been directing 


Manager of Manufacturing of International Harveste: 
Co. at Chicago, IIl., is ex-works-manager of the com- 
pany s motor truck plants, M. J. Graham. 


President Joseph W. Frazer, general manager of 
Willys-Overland Motors Inc., Toledo, Ohio, announces 
his resignation. 


Peter H. Voorlas, recently chief electrical engineer at 
the Mall Tool Co., is now chief engineer of Electric 
Motor Corp., Racine, Wis. 





At Westinghouse Electric 
& Mfg. Co., Thomas I. 
Phillips is appointed head 
of the Pittsburgh Divs. to 
succeed A. C. Streamer 
who has been made assist- 
ant to the president. 





Radio Technical Planning 
Board, the organization 
representing important fac- 
tors of the manufacturing 
and broadcasting industries 
makes Dr. W.R. G. Baker, 
vice president of General 
Electric Co., chairman for a one year term. 


THOMAS I. PHILLIPS 


Courtlandt S. Gross, president, Vega Aircraft Corp., 
Surbank, Calif., becomes vice president and general 
manager, Lockheed Aircraft Corp., the parent Com 
pany. Vice president Richard A. Von Hake in 


charge of manufacture retires. 


Superintendent of production, John E. Johanson be- 
comes vice president in charge of operations division, 
Aircraft Radio Corp., Boonton, N. J. 


Linn L. Collins is now chief engineer at Allied Avi- 
ation Corp., Dundalk, Md. 


Nathaniel E. Warman leaves his post as chief ma 
rine engineer of Marinship Corp. to join Ryan Aero 
nautical Corp., San Diego, Calif. and be assistant to thie 
chief engineer. 


In NACA, J. C. Sanders, research engineer; Wil- 
liam K. Ritter, senior mechanical engineer; and Ber- 
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Homemakers’ dreams will come true 
if this revolving shelf principle in re- 
frigerator design materializes after the 
war. And it can materialize, thanks to 
plastics and modern molding methods. 

Designers propose circular plastic 
shelves to eliminate reaching for food 
in the back; plastic shelves built into 
plastic doors to utilize space between 
circular interior and rectangular ex- 
terior. The automatic ice cube dis- 
penser housing and the entire cabinet 
can be molded of porous plastic ma- 
terial of excellent insulating quality. 
Whether your plans for the future 


Foodkeeping “Merry-go-round” 


PORTRAYED IN PLASTICS 





From the Drawing Boards of Sundberg and Ferar 


include production of refrigerators, 
other home appliances, office equip- 
ment, industrial apparatus, or anything 
decorative, mechanical or both, inves- 
tigate the advantages of plastic mold- 
ing today. Kurz-Kasch design engi- 


neers, molders and production experts 
can help you select the right plastics 
for the job, help you plan and produce 
. . « giving you the benefit of more 
than a generation of plastic molding 
experience. 


KURZ-KASCH 


For over 25 years Planners and Molders in Plastics 


Kurz-Kasch, Inc., 1417 South Broadway, Dayton, Ohio 


Branch Sales Offices: New York ® Chicago ® Detroit © Los Angeles ® Dallas ® St. Louis ® Toronto 


Canada. Export Offices: 89 Broad Street, New York City 
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alley MOTORS 














Leading 
Design 
Engineers 
° 


. because BETTER MOTOR DESIGN 
has been the consistent aim of Valley 
Electric Corporation engineers through- 
out the years. The Valley Ball-Bearing 
Electric Motor of today offers definite 
buyer-appeal in efficiency and economy 
to the purchasers of your equipment. 


SPLASH DESIGN 


Valley Ball-Bearing 
Motors are designed 
to meet operating 
conditions where 
hasards of liquids, 
chips, etc., dropping 
into the motor, are 
involved. Motors are 
protected against 
this as well as against : . 
9 splash con- are incorporating Valley Ball-Bearing 


Motors in their plans. 


Ball-Bearing Motors 
l4 to 75 Horsepower 





















REDUCE THE TOLL 


Of High Production Speed! 
SAVE MOTORS! 


Cut down the percentage of “‘rejects’’ due 
to faulty application of slot insulation! Use 


COTTRELL'S Tough, Flexible, Non-Chemical, 
100% Rag INSULATING PAPERS 
IN ONE-PIECE ROLLS 


COPACO 
and 


COPAREX-S 


Both Papers come to you ready-slit to any 
width 14” to 30” in One-Piece Rolls of 
450 to 2000 feet. Standard Sheets 30” x 40”, 
SAMPLES and PRICES on Request. 














COTTAELL Fy 
PAPER CO., INC. te 


FALL RIVER, MASSACHUSETTS 
Factory: Rock City Falls, New York 
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nard I. Sather, associate mechanical engineer all get 
transfers from Langley Field, Hampton, Va. to Cleve 
land Airport. 


Ex-chief-engineer of the U. Army office of chief of 
ordnance, tank combat ok division, Wilfred G. 
Burgan is in Detroit as deputy director of transport 
vehicles at the tank automotive center. 


In the Curtiss Propeller Div., Curtiss-Wright Corp., 
Caldwell, N. J., Stanley Paul Clurman goes from 
experimental test engineer to experimental design en- 
gineer. 


John R. Bond, design engineer, Aerojet Engineering 
Corp., Pasadena, Calif., used to be with Studebaker 
Corp., South Bend, Ind. 


Chief power plant engineer for Douglas Aircraft Co., 
Inc., in Africa, J. C. Londelius is now with the Hin- 
dustan Aircraft Co. in India. 


New director of research at Matam Corp., Long Island 
City, N. Y. is Robert Beauvais who was assistant 
chief engineer of the Societe des Moteurs Gnome & 
Rhone, Paris, France. 








Detached from the Lincoln Motor Div., Ford Motor 
Co., Detroit, Mich., to be superintendent of the director 
division in Dearborn is H. J. Robinson. 


Eugene §. Machlin goes from junior mechanical 
engineer to assistant mechanical engineer at NACA. 


Manager of the resin and insulation materials division 
of the appliance and merchandise department of General 
Electric Co., Schenectady, N. Y., is E. L. Feininger. 
* Sales manager is C. K. Mead whose headquarters con- 
tinue to be Bridgeport, Conn. 


Director of engineering in the diesel division of Ameri- 
can Locomotive Co., New York, N. Y., is Lawrence B. 
Jackson, ex-engineering-manager of Fairbanks-Morse 
& Co., Chicago, Ill. 


H. T. Kessler, former vice president, becomes execu- 
tive vice president and general manager of Tuthill 
Pump Co., Chicago, III. 


In the Tocco Induction Process Div. of Ohio Crank- 
shaft Co., Cleveland, Ohio, Tinkham Veale II goes 
from assistant to the president to production manager. 


Assistant to the vice president William L. Schrader 
of Kellett Aircraft Corp., Philadelphia, Pa., is pro- 
moted to the post of general factory manager. 


On the executive staff of the Superior Switchboard and 
Devices Co., Canton, Ohio, A. G. Reynolds is as- 
sistant secretary and vice president in charge of engi- 
neering. 





In the Bendix Products Div. of Bendix Aviation Corp., 
South Bend, Ind., Milo McCammon becomes assistant 
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n has been greatly speeded 
ic and electrical devices. The 
pnents must be designed and built to 
withstand rough usage under continuous 
operation. There can be no pampering on 





production lines. So — choose wisely — and 
you'll choose MICAMOLD Capacitors. 


‘MICAMOLD Capacitors are rugged... built 
te “take” punishment. They are completely 
trustworthy when a man-sized job is re- 
red. A MICAMOLD engineer will be glad 
yhelp you. 


A MICAMOLD CAPACITOR FOR ALL 
AND ELECTRICAL APPLICATIONS: 


$ AND TRANSMITTING MICA CAPACITORS 
D PAPER CAPACITORS 

REGNATED PAPER CAPACITORS | 

DLYTIC CAPACITORS 













ee ad 


MICAMOLD RADIO CORPORATION 


1087 FLUSHING AVENUE BROOKLYN 6, N. Y. 
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"| production manager. Once production planning supe: 
iz visor of Hudson Motor Car Co., he has been with Be: 
For Any Job Anywhere 





dix since 1941, 


Denison Engineering Co., Columbus, Ohio, makes R, 
C. Griffith manager of the engineering and researc! 
ONAN GASOLINE DRIVEN ELECTRIC GENER. department. 

ATING PLANTS provide power and __iight 


wherever electricity is not otherwise available 
and for emergency service. 

















T. H. Wickenden is manager of the development a1 


research division of International Nickel Co., New 
Thousands of these reliable. sturdy plants are York. N. Y 
doing war winning work on all fighting fronts. : are 





























He has been assistant manager of the di 
vision and was formerly in charge of engineering 











Sizes from 350 to 35,000 watts. 50 to 800 cycles C Bilal ces dake 
110 to 660 volts, A.C.—6 to 4000 volts, D.C. Also Studebaker Corp. 
A.C.-D.C. models. 

















Your inquiry regarding present or post war needs Manager of the Transmitter Division, Electronics Ds 

will receive prompt at- partment, General [Electric Co., Syracuse, N. Y., is 

tention. D. W. Onan & A . ; 

Sons, 2064 Royalston C. A. Priest. 
Ave., Minneapolis, 

Minn. 





























lectronic Corp. of Amer- 
ica, New York, N. Y. ap- 
points H. Gregory Shea 
to the post of production 
manager. 
























In the Ranger Engine Diy 
Fairchild Engine & Air 
plane Corp., Everard M. 
Lester goes from assistant 
chief engineer to assistant 
general manager, and C. P. 
Sanders, former develop 
ment engineer, becomes as 
H. GREGORY SHEA sistant chief engineer. 












This is 
from 
W2S Series 


























\t Reeves Sound Laboratories, New York, N. \ 

L. D. Ely, president, Hazard E. Reeves, executive 
vice president, William C. Speed, director of mechan 
ical production, Drs. C. Frondel and H. Berman, 
heads of the development laboratory, are engaged 

production of Signal Corps crystal oscillator plates 
Dr. Berman, professor of mineralogy at Harvard Un 
versity, is vice president of the Mineralogy Society oi 




















America, and Dr. Frondel was formerly senior physicist 
for the crystal section, War Department, Office of the 
Chief Signal Officer. 













Pct 





M —- fa William E. Gray leaves Purdue University to be vice 
IF YOU HAVE A VIBRATION PROB EM president in charge of engineering, Peerless Equipment 
en & Engineering Co., Chicago, Il. 
Originally developed for use in 1. Greater re-usability in 
aviation, where loose fastenings maintenance, 





Robertshaw Thermostat Co., Youngwood, Pa., appoints 
E. J. Horton, ex-chief-engineer, Ruud Mig. Co., as 
assistant to the president. 


can not be permitted in spite ot 
severest vibration, Boots Self 





te 


Proof against corrosive 











action of oil, water, or 
chemicals. 








Locking Nuts provide a simple 





solution wherever there is a 
uke ’ 
fastening problem. Boots Nuts 3. Resistance to high tem 
can't work loose. perature. 








Communication Equipment and Engineering Co., Chi 
cago, Ill., has for chief engineer, Millard Westrate, 














One - piece all metal, Boots Boots Nuts meet the exacting 














have these important advan- _ specifications of all government formerly with Commonwealth and Southern Corp. 
tages over all other nuts: aviation agencies. 
There's a BOOTS NUT for every application Robert M. Gates succeeds Harold V. Coes to th 











Vice presidents of the society are 


"  pou-rop ‘ ancien presidency of the American Society of Mechanical 1 
Sp gineers. Mr. Gates is president of Air Preheater Corp 
i: val] New York, N. Y. 











Essington, Pa.; Ford L. Wilkinson, Jr., dean of en 
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BOOTS. AIRCRAFT NUT CORPORATION David W. R. Morgan, manager, condenser pump and 
"1 GENERAL OFFICES, NEW CANAAN, CONNECTICUT blower division, Westinghouse Electric & Mfg. Co.. 
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Service That Promotes Safety... 


For sustained safety of operation wherever electric current is generated, distributed or 


used, WILMINGTON FIBRE provides the insulation you need. 


Aged under proper controls, uniform in quality throughout, and possessed of high 
dielectric, shearing, tensile and compressive strength, WILMINGTON FIBRE meets 
and generally exceeds the rigid specifications not only of the Army and the Navy, but those 
of the National Electrical Manufacturers Association and the Illuminating Engineers 


Society as well. 


(me 


WILMINGTON FIBRE is today a high priority material, reserved largely for protective 
and service uses on planes, trucks, jeeps and other forms of military transportation. This 


service of protection is something you will want to remember in your post-war planning. 


ee er ad 


WILMINGTON FIBRE is offered in sheets, rods, , 


tubes and special shapes in a wide range of sizes. 


WILMINGTON FIBRE SPECIALTY CO. 


NEWCASTLE DELAWARE 
MAKERS OF GENUINE my) VULCANIZED FIBRE 


ELECTRICAL 
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/ Quality control of the components of 
# EICOR products is maintained by in- 

: numerable inspections and tests. And such 

. thoroughness pays— it assures reliable motors 
i and dynamotors for our Armed Forces— 

, it helps us produce perfect units, faster. 

t 


For example, the insulation tester 
illustrated was designed and built by EICOR 
engineers expressly for applying high poten- 
tial stresses between certain insulated com- 
ponents. Such tests are made between high 
or low voltage windings and ground; from 
high to low voltage windings; from field 
coils to ground, and between other parts, 
depending on the type of the unit. Every 
motor and every dynamotor, large or small, 
must “take it” at a specified voltage as 
a routine part of production testing. 


Long experience ino this highly 
specialized field has helped earn an 
enviable reputation for EICOR 
products. This experience may be 

of considerable assistance to 

you when rotary electrical equip- 
ment is-a factor in your post 
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BOI) INC. 1501 W. Congress St., Chicago, U.S.A. 


DYNAMOTORS « D. C. MOTORS + POWER PLANTS + CONVERTERS 
ST ee Ce ida) 


89 Broad St., New York, U. S. A. Cable: Auriema, New York 
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gineering, Speed Scientific School, Louisville Univer- 
sity, Louisville, Ky.; and R. F. Gagg, assistant to the 


general manager, Wright Aeronautical Corp., Pater- 
son, N. J. 










Former plant manager of the Liquid Cooled Engine 
Div., Aviation Corp., William B. Griese goes to Wil- 
liamsport, Pa., to be plant manager of Spencer Heater 
Div. of that company. 


Staff assistants to the manager of the lamp division of 
Westinghouse Electric & Mfg. Co., Bloomfield, N. J. 
are R. F. Tucker and Adolph Frankel. In the Mid- 
dle Atlantic district manufacturing and repair depart- 
ment, Peter L. Lenz, former manager of the Home- 
wood manufacturing & repair plant, becomes manager. 
Ross Rathbun goes from general sales manager, 


Westinghouse Electric Elevator Co., to management of 
air conditioning. 





Until now development engineer at Engineering & Re- 
search Corp., Riverdale, Md., Albert R. Crocker 


becomes assistant chief engineer in the company’s pro- 
peller division. 













Lawrence J. Sarkozy is chief draftsman of machine 


tool makers, as reported by Henry E. Wright Mfg. Co., 
Hartford, Conn. 


Appointed to the post of manager of Earl Webber Co., 
Chicago, Ill., is P. W. Peterson. 


Ted A. Wells, Beech Aircraft Corp., Wichita, Kan., 


adds “vice president” to his previous title of chief en- 
gineer, which he still retains. 


At South Bend Current Controller Co., South Bend, 


-Ind., L. W. Guin, chief engineer, becomes general 
manager. 


Richard P. Brown, chairman of the board of Brown 
Instrument Company and vice president of Minneapolis- 
Honeywell Regulator Co., becomes deputy director 
WPB, third region—Pennsylvania, Delaware, Mary- 
land, and Virginia. 


At J-B-T Instruments Inc., New Haven, Conn., D. E. 


Anderson moves up from development engineer to 
chief engineer. 


Former manager of engineering, Baltimore Radio Div., 
Westinghouse Electric & Mfg. Co., John A, Hutche- 


son goes to the company’s research laboratories to be 
associate director. 


Within AIEE, W. B. Kouwenhoven, dean of the 
school of engineering, Johns Hopkins University, is 
chairman of the Edison Medal committee; C. L. 
Dawes, associate professor, electrical engineering, 
Harvard University, is chairman of the committee on 
instruments and measurements; H. A. Affel, assistant 
director of transmission development, systems devel- 
opment department, Bell Telephone Laboratories, is 
chairman of the committee on communication; W. A. 
Lewis, director of the school of electrical engineering, 
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e Nothing can go further to “dress up” a 
piece of electrical or mechanical equipment than finely-finished plastic 
name plates, instruction plates and tags. 


7 (ne 
| Jeti rms PLATES 


Precision Fabricators, Inc., has had widest experience in production of 
accurately finished and handsome-appearing plates—from laminated 
phenolics, vulcanized fibre and other materials. Adequate facilities are 
available for machine engraving, printing, stencilling and hot-pressing. 
For many uses, fibre tags with stamped lettering are adequate and 
inexpensive. 


@ Precision Fabricators, Inc., keeps delivery promises. 


meee Nes 


TIN eee 


ROCHESTER, N.Y. NEW YORK: 369 LEXINGTON AVE. « DETROIT: 14319 STRATHMOOR AVE. PHILADELPHIA: 6710 HOLLIS ST. 


SPECIFICATION FABRICATORS OF MYCALEX * PHENOL FIBRE & 
VULCANIZED FIBRE * RUBBER * ASBESTOS AND OTHER MATERIALS _ 
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oe eho ell Ml ak 
or Non-Insulated . . . Produced with Sav- 
ings in Time and Improvements in Quality 


The No. 96 Universal Winding Machine is one of two 
in the Universal line for cotton-interwoven coils. A 
larger capacity model, No. 103, is also in wide use. 


With the cotton-interweave attachment, this machine 
winds self-supporting coils of extreme durability and 
efficiency. The cotton-insulation increases in volume 
at the end of each wire layer, providing ample protec- 
tion where the current is most apt to short circuit. The 
completed cotton coil is readily susceptible to impregna- 
tion — without need of elaborate vacuum systems. 








With the cotton-interweave inoperative, the No. 96 
winds field coils and other uninsulated windings pro- 
duced with flanged forms... or it can be used to pro- 
duce coils having insulating paper (manually in- 
serted) between adjacent wire layers. 


as quantity production. 


Bulletin 96 describes such features as: mechanical 
guiding of wire and cotton ... quick adjustments... 
self-contained change gears... adjustable unrolling 


tensions . . . receding-type guide holders... automatic 
inspection . . . automatic stopping . . . ease of oper- 
ation .. . durability. 


Cross-wound coils (lattice-type)—Bulle- 
tin 84 


Gutter-wound coils for heavy duty 
Bulletin 98 


Spool-wound coils without insulation be- 
tween layers—Bulletin 102 








105 


SRL ee 


P.O. Box 1605, Providence 1, R. I. 


A Wide Range of Winding Machines for a Wide Range of Coils 








ELECTRICAL MANUFACTURING, November 










It is the ideal machine for laboratory usage as well . 





























Paper-insulated coils—Bulletins 104 and 
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Cornell University, is chairman of the committee on 
research; and R. W. Ager, associate professor, school 
of electrical engineering, Cornell University, is chi: 

man of the committee on basic sciences. 


Director of Aircraft Engineering Div. of Designers lor 
Industry, Cleveland, Ohio, is Harrison R. Tucker. 





Bastian-Blessing Co., Chicago, Ill., makes superi 
tendent Joseph Skurka production engineer. 


New manager of the specialty division of General Elec- 
tric Company’s electronics department, Schenectady, 
N. Y., is Howard W. Bennett, former manager of th 
renewal tube sales section. 





From his position as supe 
{ intendent of the lamp di 
| vision of Westinghouse 
Electric & Mfg. Co., Bloom- 
field, N. J., O. J. Schroe- 
der goes to Toledo, Ohio, 
to become vice president in 






















j 


charge of manufacturing, 
equipment and engineering 


for Save Electric Corp. 





Leaving his engineering 





post at pump manufactur- 
ing Dearborn Chemical Co., 
Chicago, Ill., Walter H. 
Hinsch is in the armed forces as a lieutenant colonel. 
E. A. Goodnow is acting chief engineer at Dearborn. 


O. J. SCHROEDER 





























Mechanical-apparatus engineer, D. T. May of Bell 
Telephone Laboratories, Inc., New York, N. Y. retires 
+| from active duty. 





























Donald M. Stuart is chief of the technical develop 
ment division of CAA. 









Continuing as consultant to the farm machinery di 
vision, WPB, D. A. Milligan, formerly of Cleveland 
Tractor Co., becomes director of research, Harry Fer 
guson Inc., Dearborn, Mich. 










From works manager, Miami Div., Consolidated Vultee 
\ircraft Corp., R. E. Brown goes to Allentown, Pa.., 
Div. in the same capacity. He is succeeded by E. N. 
Laurance, factory superintendent and acting works 
manager at the Miami Div. 


















Garrett C. Covington, assistant chief engineer, Mc- 
Donnell Aircraft Corp., succeeds Edwin W. Walker 
as chief engineer. Mr. Walker is now assistant to the 
president. 






Vice president of Sheridan Electro Corp., Chicago, III. 


is Kenneth W. Jarvis. 


Joseph A. Flanzer, chief engineer at Electro Motive 


Mfg. Co., Willimantic, Conn., now holds the title of 
general manager. 


A. Richard Lallone of Federal Telephone & Radio 
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G-E KON-NEC-TORS... 


Simple, modern fluid contact devices 


General Electric Kon-nec- 
tors are modern mercury 
switching devices that can be 
operated literally millions of 
times without any decrease 
in efficiency. Easy to apply 
to any mechanism, they have 
This Kon-nec-tor is for very many vital industrial uses. 
light duty where uniformly lou They are flash-proof, dust- 
internal resistance t required. proof, and corrosion-proof, 

operate silently and depend- 125 DCH 
ably and have overload capacity to spare. 









200 ocH 300 OCH 200 0CV 





620cH 





There are two general types of Kon-nec-tors, (a) the 


‘‘mercury-to-mercury” type, where the make-and-break 
takes place by the union and separation of the mer- 
-ury into two pools, each of which is in contact with 


an in-lead wire; (b) the “mercury-to-metal” type, where 
make-and-break takes place by the flowing of the mer- : 
cury to and away from the solid in-lead wires. The former Are you stuck for delivery on power 


s ssoted to handling hey loads wv ‘0 25 woe, transformers like those shown 
For information about applications of G-E Kon-nec-tors, above? If so write us at once, as 
write Dept. EM-11 at the address below. we have some capacity available 
now for units from 1 KVA to 80 KVA 
on good priority ratings. An in- 
NELA SPECIALTY DIVISION, LAMP DEPT. quiry will not obligate you. 


GENERAL ¢@ ELECTRIC 


410 Eighth Street, Hoboken, N. J. Or perhaps you can use some small- 
er units like those shown below. 








In either case, let{us put our 33 
years of experience to work for you 


A new 16 page Catalog is just 
coming off the press. Send for 
your copy NOW. 


Pulp Products Department 


. F. MILLER Co. 
ISS LG alee ae a ) B eS eR 


Park Avenue. New York.N.Y. 35 E. Wacker Drive. Chicayo. III TRENTON, 4, N. J. 
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Look To Your FUSES 


HEN a motor is not 

protected reliably— 
serious damage may not only 
put it out of use—but may 
cause serious production losses 
along the line. 








Too, a burned out motor 
means an extra drain_on critical 
steel and copper needed for 
repairing, rewiring, or replace- 
ment. 







From the earliest days of 
the electrical industry Union 
Renewable Fuses have been 
the choice of experienced 
electrical men because of their 
uniform accuracy and _ reli- 
ability. They give the protec- 
tion needed today to preserve 












yy 
Super-Lag 


and blow only when serious 










UNION and GEM damage _ impends. Specify 
Non-Renewable Jefferson - Union Renewable 
FUSES Fuses for your power and 
JEFFERSON lighting circuits — they are 
PLUG FUSES carried for your convenience 
JEFFERSON by electrical wholesalers every- 
FUSTATS mr 


JEFFERSON ELECTRIC COMPANY, Bellwood, (Suburb 
of Chicago) Illinois. Canadian Factory: 60-64 Osler Ave., 
W. Toronto, Ontario. 
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electrical equipment — insure 
Renewable against production, delays, — 
FUSES 


| Corp., Newark, N. J., goes from chief design engineer 
| to assistant manager and chief engineer of the aerial 
navigation products Division. 


At Electrol Inc., Clifton, N. J., R. F. Andler is ad- 
vanced from chief engineer to general manager. 


Arnold Eckhart, vice president, Korth Oil Burner 
Corp., Roselle Park, N. J., is made president-treasurer, 


... AND ABOUT COMPANIES 


Electric furnace maker K. H. Huppert Co. is now 
located in its new building at 6830 South Cottage 
Grove Ave., Chicago, IIl. 


Kelley-Koett Mfg. Co., Covington, Ky., is building a 
new, one-story addition to their x-ray equipment and 
manufacturing plant. 


Dissolving Worner Products Corp., its management 
forms a partnership titled Worner Electronic De- 
vices. All obligations and commitments of the corpora- 
tion are taken over by the partnership and there will be 
change in neither personnel nor policy. 


In Naugatuck, Conn., U. S. Rubber Co. observes the 
100th anniversary of continuous experience in the pro- 
duction of vulcanized rubber goods. Representing the 
entire history of the art, the 100 years starts from the 
historic kitchen stove accident of Charles Goodyear and 
survives to U. S. Rubber Co. as the only existing licen- 
see in the business under the original Goodyear pat- 
ents of the process. 





In Moraga, Calif., manufacturing activities of Com- 
munications Supply Co., are combined with Cyclo- 
tron Specialties Co., under the same management. 


. 


Haydon Mfg. Co., opens a new plant at Brightwood 
and East Elm Sts., Torrington, Conn. 


With an eye to postwar expansion of air conditioning 
activities, Westinghouse Electric & Mfg. Co. moves 
all its heavy duty air conditioning and industrial re- 
| frigeration production from East Springfield, Mass. to 
the plant of the Westinghouse Electric Elevator 
Co., Jersey City, N. J. 


In Providence, R. I., Coto-Coil Co. moves from 71 
Williard Ave., into new and larger quarters at 65 
Pavillion Ave. 


Pershing Square Building, 100 East 42nd St., New 
York, N. Y., is the address for offices of North 
American Phillips Co. and Phillips Metalix Corp. 
Consolidated executive headquarters occupy a complete 
floor of 21,000 sq. ft. 





Ten thousand employees of Hudson Motor Car Co. 
are transferred as a body without interruption of work 
or pay to employment by Westinghouse Electric & 
Mfg. Co. as the latter firm takes over operation of the 
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$60 million naval ordnance plant at Center Line, Mich. 
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110-VOLTS A. C. Anywhere! 


On the Fighting Front On the Home Front 
with 

KATOLIGHT GENERATORS supplying electricity, same 

as you obtain from power lines, right out in the field which 

permits our fighting forces to be equipped with the most 

modern electrical appliances. 


5 K.W., 3 Phase, Separately Excited Katolight Gener ator 


Good deliveries on A.C. and D.C. generators, 350 watts 
through 25 K.W. Available in all standard voltages, 110, 220, 
or 440 volts single phase or 115/230 or 220/440, four ring, 
single phase. Also available for straight 110, 220 or 440, three 
wire, three phase or 120/208 four wire, three phase. Inherent 
voltage regulation approximately 10% between no load and 
full load with 3% speed change. Furnished for independent 
or direct connect design. 


Kato's entire production at present must be confined to orders 
with high priorities. Write us if you need this kind of equipment 
for war orders. 


Also manufacturers of Rotary Converters, Frequency Changers, 
High Frequency Generators and Motor Generator Sets. 


KATOLIGHT COMPANY 


32 Elm Sreet Mankato, Minn., U.S. A. 


Wh 
QUALITY 








SOL-REX 


REG. U.S. PAT. OFF. 


Miniature Incandescent Lamps 
for all purposes 


HERZOG 
MINIATURE LAMP WORKS 


12-23 JACKSON AVE. LONG ISLAND CITY, N. Y. 










FOR TODAY AND 
TOMORROW 











ELECTRICAL 
INSULATING VARNISHES 


Assure Dependable Performance 




















































@ Use of only the highest quality 









ingredients and exact adherence 
to formulae plus thorough testing 
under all kinds of service conditions 
assures the users of Pedigree prod- 


ucts of dependable performance 


at all times. 





oe oes 
Js <A © 


Write today for this 
40-page book of 





varnish facts. 


OZ The P. D. GEORGE CO. 
% | 


\ : 
| 5200 NORTH SECOND STREET 
y) _ §T. LOUIS, MO. 


Call in The Pedigree Varnish Man Nearest You. 
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Brief reviews of technical infor- 
mation available through vari- 
ous suppliers of essential materi- 
als, electrical and mechanical 
parts, equipment, motors, drives, tive 








ELECTRIC AIRCRAFT HEATER. Leaflet sec- 


tion of composite catalog describes unit recommended 
for defrosting bomb and gun sight windows, naviga- 
tion domes, side blisters, bomb sights, gyro instru- 
ments, battery compartments, and turret mechanisms. 
Unit is illustrated photographically and by dimensioned 
outline drawing as a lightweight aluminum device 


with two-piece construction. Features are listed as 


are types, uses, sizes, and identification. Construc- 
tion of heating element and other details are covered 
and performance characteristics charted. Sizes listed 
in 24-28 volt de. types are for 600, 1000, 2000, 3000, 
$000, 5000, and 6000 Btu. per hr. Avia Products 


Co., 7266 Beverly Blvd., Los Angeles 36, Calif. 


METAL RECTIFIER UNITS. 


designed primarily for plating operations 


Catalog of units 
Informa- 
, 16-, 18-, 24-. 
and 48-volt types which are described as suitable for 
relatively prompt delivery. 

fered to suit practically any 


tion is provided on capacities of 6-, 8-, 12- 


Special rectifiers are of- 
Those 1l- 
lustrated are indicated as having been used on hard 


chromium and anodizing wark. 


specification. 


Features emphasized 
include fan cooled selenium rectifiers, magnetic con- 
tactors with push button control, multi-step voltage 
control, tank voltmeters, tank ammeters,. pilot lamps, 


monitor systems with overload warning, automatic 
warning signals with overload shutdown, provision 
for remote push buttons and supervisory. lamps, and 
caster mountings. Styles range from heavy current 
types to small laboratory units. Illustrations, schem- 
atic circuit diagrams, and functional notations are in- 
cluded. Special possibilities are listed as including 
robot control, centralized control, and laboratory pre- 
cision. W. Green Electric Co., Inc., 130 Cedar St., 


New York 6, N. Y. 


CHECK LIST FOR PACKAGING. Booklet No. 
7 is based on the thought that the primary war-time 
need of packaging is reduction of damage in transit. 
Devised to help the specifier switch his thinking from 
promotion and display factors to those which con- 
tribute to safe delivery of products, the text strongly 
advocates consultation with expert packaging engineers. 
Tips are included concerning adherence to various 
official specifications both on war and consumer goods. 
Consideration is also given to package size, weight of 
contents, perishability of number 


contents, value, 
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Vew Bulletins, Catalogs, To Aid You 
In Specifying Materials 


controls, nnishes, etc., for inte- 
gration within complete products 
of various kinds. 
Engineer-designer and execu- 
readers of ELECTRICAL 






and Parts 








MANUFACTURING may forward 
requests for copies, preferably 
upon letterheads of their com- 
pany, directly to the manufac- 
turer, at addresses indicated. 


methods of shipment, classification, method of packing, 
sealing, and handling. The rest of the presentation 
illustrates and describes in detail the types of papers 
and corrugated ‘boards and styles of boxes in com 
mon use for packaging. Hinde & Dauch Paper Co., 
Sandusky, Ohio. 


STORY OF SYNTHETIC. Portfolio-type history 
of synthetic rubber development. Form A-287 com 
bines text and photographic illustration with diagram 
matic flowsheets to show how problems of rubber 
supplies since the loss of our normal ones have been 
met by the industrial chemist. \  question-and 
answer section points out many of the queries which 
may still be in the mind of the engineer-designer, and 
the book is completed with an extensive series of 
glimpses into the production of synthetic as followed 
at the Government plant of the Copolymer Corp. near 
Baton Rouge, La. Attention is also given to achieve- 
ments and advantages of synthetic within the product. 


Dayton Rubber Mfg. Co., Dayton, Ohio. 


METAL CLEANING GUIDE. 


Concerns special 
cleaning 


problems in = metal working operations. 
Pocket size booklet gives operational procedures, pos- 
sibilities, and achievements of one special cleaning 
compound. Material is described as having a wide 
range of use on many types of surfaces, of providing 
oxide and rust removing action in combination with 
oil and grease emulsifying properties, of helping to re- 
duce or eliminate need for scrubbing or brushing, of 
having a high safety factor, of being quick and 
thorough, dissolving easily in water, having a long 
solution life, and being economical in use. No toxic 
fumes are involved. Three general methods of appli- 
cation described are: immersing work in tank with 
solution, bright dipping of parts after cleaning oper- 
ations, and burnishing or tumbling small units in bar- 
rels containing Specific consideration is 
given to steel, aluminum, brass, and copper. Oakite 
Products, Inc., 22 Thames St., New York 6, N. Y. 


solution. 


GENERATOR EQUALIZING’ RESISTORS. 
Three catalog supplements. | Components 

serve for equal distribution of current load where 25, 
100, and 200 amp. generators operate in parallel. 


covered 


Sheets describe by text, photographic illustrations, and 


outline drawing the details of these 3 types. Features, 
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SPURS—HELICALS—BEVELS (straight & spiral) WORM 
GEARING—THREAD GRINDING 


(14 to 96 D.P.) 





















































This range logically embraces the 
gear components of many critical 


ard control devices essential to the war 
bly effort and this organization is proud 
_ of its contributions of such material Oy 
= in the program. yy on 
7 ¢ 
With full producti > / 
it production capacity sched >» _ 
—— uled far into the future, all new > s ah oo ~ Ve 
aaeee ° ee ° & ~~ 
bitline inquiries are now necessarily sub- » > fs 


apers ordinated to these vitally important 
prior commitments. However, every 





com x SS 
t Ce. urgent need will be given careful S > 
consideration. Sy %) 
Ww) 
Istory 
i a Lti 
sram dees oy cde ey 
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on : eo aa ® os LITTELFUSE Silver-Plated 
and CH NERO oe , 
vhich 7 Beryllium Copper Fuse Clips 
and 2650 W. MEDILL AVE. Ph. HUM. 3482 faetinietiiie 
es of nother Littelfuse improvement 
owed SILV ER has the highest electrical and thermal conduc- 





near tivity of all metals. It has the lowest electrical resis- 
doe tivity. Even the oxide of silver becomes a conductor, 
a With silver-plating, Littelfuse Be. Cu. Fuse Clips are 


duct. brought to the greatest efficiency in all factors. 








| }HEAT////!] CONTACT RESISTANCE REDUCED APPROXIMATELY 
20 PERCENT 

ecial th : Littelfuse silver-plated Be. Cu. clips consistently show 
ions eeerse s this lowering of contact resistance, as against nickel 
pos COLD or cadmium plating. 

° Jxides P . > -tals are io -lectricé TT 
ning ry } “a Oxides of all other metal are of high electrical resi 

. 1 yey tivity. Silver plating practically eliminates the effects 
™ ” - of oxidation. At 300° C. silver oxide film resolves, leav- 
ding gHUMIDITY 4 ing a residue of pure silver. Silver sulphide, formed in 
with Q high humidity, has much lower resistivity than sul- 
y re- wage 2 phides of other metals. 
r of ADDED TO ANTI-VIBRATION— 
and STRENGTH—FATIGUE RESISTANCE 
vm a Characteristics of Littelfuse Be. Cu. Fuse Clips have 
O g “he . . : ° 
| I Th : I d long been familiar to engineers: extreme anti-vibration 
OXIC t's ermatite reate factor, high tensile strength, modulus of elasticity, 
pphi- Thermador Transformers are Thermatite treated to withstand ea ns oe, a ae iitecaies wen 
‘3 a : , above 40, .8.1., triple the grip of best phosphor bronze. 
with extreme temperatures and humidity—arid or moist heat—dry or = aati — 4 icine umn 
per- damp cold do not hamper their efficiency. Thermatite is the name Now with silver-plating, corrosion is no longer a factor. 
bar @ : . . Extreme temperatures offer no problem. Strategic 
ar- of a process of accurate heat controlled vacuum impregnation 
. : ‘ metals are conserved. 

_ developed and improved over a period of ten years. All Littelfuse Be. Cu. Clips are now silver-plated 
kite without extra cost to users, unless otherwise specified. 


 ’. THERMADOR. SEND FOR TECHNICAL BULLETIN 
Full engineering data, drawings, tables, ete., on Littel- 
RS. TRANSFORMERS 


fuse Be. Cu. Clips and Screw Terminals, available on 
red request. Write or wire 
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THERMADOR ELECTRICAL MFG. CO. 


el 5119 s. Riverside Drive, Los Angeles, Calif. . a | ai fc ao 8 S t Incorporated | 
; Seven leagues Ahead i 213 Ong St., El Monte, Calif. 4743 Ravenswood PWT es) { 


res. 
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Insulating Tubing from 
1/16" to 3/4""—Sleeving 
Vinylite Tubing—Individu- 





al Conductors—solid and 












stranded—whatever your 


tubing requirements are 





— contact us FIRST—we 





are well equipped to ren- 





der super-service. 
















SUPERIOR PLASTIC CO. 


430 NORTH OAKLEY BOULEVARD, CHICACO, ILLINOIS 































ANOTHER 
SPECIAL BY 
PROGRESSIVE 





For special heads, threads, finishes, 
ral on fastenings of any metal or 
alloy adapted to cold-upset—depend 
on Progressive. 25,000,000 is our 
weekly output; customer satisfaction 
our daily achievement. 


Om Sy Nae ae 


i Me ee ee oe OO MB Ee oe ies oe 


BONDS 


aso 
STAMPS 
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construction, materials, specifications, test results, 
and ordering information are provided for each. Avia 
Products Co., 7266 Beverly Blvd., Los Angeles 
36, Calif. 





SMALL SPECIALTY MOTORS. In consider- 
able variety. Folder provides data on shaded pole 
| ac. induction motors in skeleton types (1%, 34 and 
| 4 watt), gear reductions for skeleton type motors, 
small motors in cast housings from 4%» to %oo hp., 
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| speed reducers for the same types and universal and 
| dc. motors (Yoo, %5, Yo, and %). Available duty 
types, construction details and materials are discussed 
extensively, and each of the units is illustrated and 


dimensioned. Speedway Mfg. Co., 1841 South 52 
Ave., Cicero, Il. 





| WHAT ABOUT PORCELAIN ENAMEL? 
| Presentation considers engineering properties of long- 
| life steel finish. Booklet provides details on the 
| abrasion and friction resistance, weather resistance, re- 
sistance to chipping, resistance to thermal shock, color 
fastness and range, chemical resistance, and physical 
properties of porcelain enamel. For the convenience 
of the would-be specifier, these properties are com- 
pared with those of many such other materials as 
glass, ceramic white ware, thermosetting plastics, hard 
rubber, aluminum and its alloys, nickel, copper, zinc, 
iron alloys, and cast iron. A “do” and “don’t” sec- 
tion serves to illustrate advised practices in design. 
A discussion is included on importance of the sheet 
iron base and the physical properties which best suit 
porcelain enameling. Manufacture of the material als: 
comes in for consideration. American Rolling Mill 
Co., Middletown, Ohio. 













ABOUT WIRING DEVICES. Cataloging of 
-naval and aircraft sockets, switches, etc. Units listed 
with detailed specifications are lamp sockets, terminal 
strips, push button switches, keyless sockets, water- 
tight lamp fixture weather-proof 
sockets, swivel sockets, toggle switches, fluorescent 
lamp holders, porcelain sockets, wire cable thimbles, 
terminals and soldering lugs, identification tags, band- 
ing clips, and accessories and specialties. Text and 
illustrations are keyed to AN specification number. 
Kulka Electric Mfg. Co., Inc., 30 South St., Mt. 
Vernon, N. Y. 







holders, sockets, 





HEAT-RESISTANT MOLDING POWDER. 
Covers methyl methacrylate resin. Catalog A-3722 
| gives details on a new formula for injection molding 
of plastic which withstands 30 to 40 deg. F. higher 
temperature than previous methyl methacrylates. Em- 
phasis is laid on the point that while costs are no 
higher, the improved properties of this new material 
are not expected to cause replacement of the old prod- 
uct. It is suggested that the new material be used 
where need for heat resistance exists. Suggested 
points of specification include flying light lenses, re- 
flectors for military vehicles, cases for lamps and bat- 
teries, dial and meter faces, automobile blackout lenses, 
insulation for radio equipment, medical and dental 
instruments, aircraft instrument lenses, automobile 
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The Arnold Engineering Company is 





thoroughly experienced in the production 
of all ALNIC® types of permanent magnets 
including ALNICO V. All magnets are com- 
pletely manufactured in our own plant 
under close metallurgical, mechanical and 
magnetic control. 





THE ARNOLD ENGINEERING COMPANY 


VRS eU LAC Se ia eee ee 


Relays... 


LET US HELP YOU 
WITH YOUR WARTIME 
RELAY PROBLEMS 


QUICK CHARGE, Inc. 


1750 N. E. 10TH STREET OKLAHOMA CITY, OKLAHOMA 


















NEW! THE 
HEXACON 

HATCHET 
TYPE IRON 


| 
N-WsL CUSTOM MADE lt 


CSE Tas 


More than 20 years of special coll and | 
transformer manufacturing for industry, 





Expressly designed for the multitude of complex 
and tedious soldering requirements, the HEXACON 
Hatchet Type soldering iron has found extensive use 
because of its extreme ease of manipulation. Per- 


laboratory, research and instrument makers. fect balancing—permits long operation with minimum of fatigue. As with 
Built to conform to Army, Navy and Signal all HEXACON units, the Hatchet type is ruggedly constructed, and is tested 
Corps requirements. for twice the intensity required by the Underwriters’ Laboratories, assuring 

greater-than-average service life with economy and efficiency. Operates 
e Units 1 watt to 100 KVA on AC or DC of any cycle, and is available in voltage ranges from 32 to 
« Prompt Service on single or small lots 250 volts. Equipped with replaceable elements, and all other features of 
« Specialist in special transformers & coils HEXACON Plug Tip Irons. 


« Engineering Service to Meet Special 


Applications HEXACON ELECTRIC Co. 177 W. Clay Ave., Roselle Pk., N. J. 


HEXACON 


NOTHELFER WRITE FOR LITERATURE 
WINDING LABS. Descriptive bulletins, describing 


118 ALBEMARLE AVE the complete line of HEXACON 


electric soldering irons, will be 


TRENTON, N. J. sent on request, 
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WoT S 


Coolant Pumps Are Powered By 
EMC “Custom-Built” Electric Motors 


Saving precious cutters and tools, helping maintain precision working standards, 
Coolant Pumps are regular equipment on most Machine tools today. Specially 
designed EMC Fractional H.P. Motors, compact, small power-packages, keep 
these vital pumps running steadily, efficiently, on their 24-hour-a-day service 
for Victory. 








Practically every industry serving civilian and wartime needs today has some 

dramatic evidence of EMC skill, knowledge and experience in precision-built 

Fractional H.P. Electric Motors. Remember this wealth of engineering ability 
when YOU need special small-motor power 
on today's or post-war products. 










wie ae | ELECTRIC MOTOR CORPORATION 


on your 1204 State Street, 





Racine, Wisconsin 









E M pe Panty MOTO & 


dn tor ALL |NDUSTRY 






















SO 
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CONTACTS Bi 


WITH QUR ARMED FORCES — 
GIVING PRECISION “PERFORMANCE 


Brainin contacts enter into the 
assembly of electrical devices for 
every branch of the army, navy 
and merchant marine. We have 
the experience to make special 
designs for your specific purposes. 
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PRECIOUS METAL PRODUCTS FOR ELECTRICAL MANUFACTURERS 


233 SPRING STREET — NEW YORK, N. Y. 


CHICAGO OFFICE: 30 N. MICHIGAN AVENUE 













a, in Wartime Machining... 
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instrument lenses, airport signal light lenses, au 
matic feeder and lubricator parts, electrical switchboard 
color caps, machine guards and windows, railr 
signal light lenses, and transparent coverings for 
dustrial lights. Suggestions for molding technique 
provided not only for the injection formula but als 
for companion formulae applicable to compression and 
extrusion molding. Illustrations of tested samp 
demonstrate the actual difference between old and ney 
material. Physical properties are listed 
parison between the two and include mechanica 
thermal, optical, molding, and miscellaneous factors 
Another section of the presentation is devoted 
graphical demonstration of the results of tests. E. I. 
du Pont de Nemours & Co., Plastics Dept., Ar- 
lington, N. J. 


direct co 


PHOTOCOPYING CATALOG. 


plicity and speed. 


Stresses si 
lectro-copying units are describe 
in styles ranging from desk models up to those capabl 
of handling sheets 48 by 168 in. Specifications ar 
full on all models. Part of the book is devoted 

presentation of the details of reproduction by dire 

negative method, reflex negative method, and direct 
readable method. Another part concerns itself wit! 
production aiding technique which facilitates 
the making of phantom views 


a new 
direct from original 
isometric drawings or diagrams. Data is also pro 
vided on supplies and accessories including three sen 
sitivities of paper, sensitized tracing cloth, 
paper containers, trays, and chemicals. 


tro-Copyist, Inc., Syracuse, N. Y. 


dryers, 
Hunter Elec- 

















STEATITE STOCK SURVEY. Catalogs current 
availabilities. A brief introduction to the history 
the steatite industry and the fabrication processes 
extrusion, pressing, and machining to which it 
presently developed leads into a systematic display 
stock parts made with existing dies and tools. Sug 
gestion is made that production time and cost can be 
reduced by specification of these items and at the samy 
time the product into which they are to be incorporated 
will gain the benefit of thorough establishment in these 
designs. Drawings are adequately detailed both 
dimensions and by the fact that they are to scale 
Parts are described as having good electrical character- 
istics with particularly low dielectric loss, high me 
chanical strength, and clean cut molding. While these 
parts are essentially covered by the existence of ap- 
propriate dies and tools, nevertheless it is feasible to 
deviate in certain minor details such as additional 
drilled holes, tapped holes, slots, etc. even though these 
changes do increase cost and slow down delivery 
Items are normally unglazed although glazing can be 
added as can also wax coating which reduces the sur 
face effect of moisture and even prevents its colle 
tion. Henry L. Crowley & Co., 1 Central Ave., 
West Orange, N. J. 
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eh 


BIOGRAPHIES AND GUIDE TO UHF. ke\ 
to references on ultra high frequencies. This book, 
form 4305, starts with a series of brief biographies 0! 
those who have contributed greatly to electronic de 
velopment and progress. Included are a_ processio! 
of people starting with such figures from the past as 
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CUSTOM 
MOLDERS 


W. have the plant facilities, 
the organization, the knowI- cae “é ae. 
edge, the experience, the desire ~ NN TTtxss SPACE Ty 
to serve American industry in ar ee 
molding PLASTICS to help win | | p et 


the war. 





We Specialize in the Following 
Made-to-Order Products: 


BRUSH HOLDERS 
BRUSH HOLDER CAPS 
TERMINAL BLOCKS 


CALL, WRITE OR PHONE 





CUT-OUT SLEEVES 
METER HOUSINGS 
SWITCH PARTS 





MIDWEST MOLDING AND 
MANUFACTURING COMPANY ~ JZ 


333 NORTH WHIPPLE ST. i oO \ 


LOUTHAN SX-1 STEATITE 
LOW LOSS INSULATION 


For RADIO 
Communication 
Equipment Use 


* 


Any Size... . 
.... Any Shape 


CHICAGO, ILLINOIS 


HIGH 
DIELECTRIC RECTANGULAR 
eens Dense 

mpervious 
To Moisture 





Precision Made 








The LOUTHAN MANUFACTURING CO. 


‘‘Ceramic Specialists Since 1901’’ 


EAST LIVERPOOL, OHIO, U.S. A. 








5 Space saving 


6 Vulcanized Fibre Flanges. 
Swaged Tube Ends 


7 Entire Assembly impreg- 
nated. Perfect seal. Meets 
Underwriters’ require- 
ments. 


1 Spirally wound for great- 
est strength 





2 Better insulation 






OO PF - ae ry 


Available for fluores- 
cent and incandescent 
lighting or fractional 
HP control. Trouble- 
free operation, de- 
pendable and eco- 
nomical. Individual 
light control con- 
serves electric power. 


3 Better heat dissipation 
4 Lightest weight 


TO YOUR SPECIFICATION 
Prompt Delivery 





















Cores any length, and shape. Flanges any size and shape. 


Let us make up a sample for you. Wire or write 
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Manufacturers of Dielectric Paper Tubes, 
round, square, rectangular. 


PRECISION PAPER TUBE CO. 


2035 W. CHARLESTON ST., CHICAGO 47, ILLINOIS 








Electrical Division 


MANUFACTURING CO. 
VALPARAISO, INDIANA | 
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FOLDING DOUBLE CUPPED 
* WASHER LUGS x 


A SIZE and TYPE for every need! 


WITH OR WITHOUT ‘INSULATION GRIP 
SMALL OR LARGE SCREW HOLE 


For Standard, Extra Flexible Stranding and Solid Wire 
Made of Copper—Wire Sizes No. 18 to 6 






es. 
| Y SES KRUEGER & HUDEPOHL 


Solderless Terminal eT and Connectors 


YT DONGAN ry yd rt blah 


N this new branch of electrical science, 
Dongan Transformers are playing an im- 
portant part, contributing to the perfect 
functioning of a multitude of devices in this 
ever broadening field. 














Should you have under way a post-war 
product involving the application of elec- 
tronic principles, our 34 years of specializa- 
tion in the building of transformers will enable 
us to work with you intelligently in the solu- 
tion of your transformer problems. 


WRITE 


for data on transformers 
for electronic devices. 












DONGAN ELECTRIC MFG. COMPANY 


2979 FRANKLIN ST. DETROIT 7, MICH. 


“The 
Dongan 
Line Since 


TRANSFORMERS 
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Pythagoras, Thales, Leonardo Da Vinci, and ending 
with such contemporaries as Armstrong, Farnswort! 
and Zworykin. Each biography includes a bibliography 
Part two of the book, after a brief introduction, lists 
available books, proceedings, and articles as refer: 
to various aspects of ultra high frequency technique 
These are broken down into different sections cover 
ing antennae, transmission lines and wave guides; w 

propagation; generators; 















receivers; measurements 
aviation ; tubes and associated phenomena, and crystals 
for frequency control. Zenith Radio Corp., 6001 


Dickens Ave., Chicago, III. 





ELECTRONIC INDUSTRIAL HEATING. Con 
sidered as it applies to heating of metals. Bulletir 
(GEA-4076) emphasizes simplicity of the electronic 
methods and gives details on specifications of 5 and 
15 kw, 550 ke models of heaters. Basic circuits and 
elements are shown in diagram and illustration, and 
heater unit discussion covers many pertinent factors. 
Included data refers to power output to inductor coil, 
power input to power oscillator, controls, meters, 
tubes, dimensions, weights, water cooling, and output 
connections. A series of typical parts assembled or 
treated in this type of equipment is appended. Gen- 


eral Electric Co., Schenectady, N. Y. 


CAM TYPE FASTENER. Detailed discussion of 
the linking together of two or more plates or members 
so that they may easily be attached and detached with- 
out the use of special tools. Characteristics brought 
out in the text explain the design details of the seven 
pieces of the fastener and how they fit together. Also 
included in the descriptive matter are instructions on 
installation, assemblage, variations and modifications. 
Wayne Pump Co., Fort Wayne, Ind. 








EXTRA HEAVY DUTY VALVE OPER- 
ATORS. Illustrated with reproductions of photo- 
graphs and drawings of essential engineering infor 
mation, design features, and operating data, Catalog 
A8 reviews in great detail motorized valve operators 
mechanisms for rotary and slip-stem valves, dampers 
or other control devices used in the automatic regula- 
tion of temperature, pressure or flow. Tabular data 
are included on dimensions and operating force as 
well as electrical and force-torque information. Auto- 
matic Temperature Control Co., Inc., 34 East 
Logan St., Philadelphia 44, Pa. 














STORY OF THE SOLENOID STARTER. His- 
torical and engineering review of “The Story of the 
Solenoid Starter” outlining important facts leading 
up to an improved product featuring smaller size, ease 
of installation, fast and consistent closure, maintenance- 
free operation and adapatability to control panels. II- 
lustrations and tabulations show several kinds of start- 
ers and accessories for them. Allen-Bradley Co., 
136 W. Greenfield Ave., Milwaukee, Wis. 
















MERCURY VAPOR RECTIFIER TUBES. 
Recommended where the power supply is required to 
deliver high voltage at high current with maximum 
efficiency. Many types are listed including half-wave 
mercury vapor, half-wave high vacuum, power ampli- 
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IT’S ALL IN THE POINT! 


Reg. U. S. Pat. Off. 


nah 

















SELF-LOCKING HOLLOW SET SCREWS 


<< When the “Unbrako” Self-Locker 
is tightened, the knurled point digs- 





in—prevents vibration from work- 
ing it loose. Can be easily removed 
and used again and again. Sizes: 


1 ; ” # ‘a 
Pat'd. and Pat's Pend. No. 4 to 1/9" diameter. 


KNURLED SOCKET HEAD CAP SCREWS 


Knurled head gears right to me- 
chanic’s fingers—prevents annoy- 
ing time-wasting finger slips. 
Knurling also permits an ingenious 
method of locking after counter- 
sinking. Sizes: No. 4to 114” diam- 


we 


ema Lessee” | 
Se 


Fg 
; 


eter. Send for “Unbrako”’ Catalog. 


a 


Knurling of Socket Screws origi- 


AN 


nated with ‘“‘Unbrako”’ years ago. 
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Ae 
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Standard Pressed Steel Co. 
Box 594, Jenkintown, Penna. 


Wanted! New Products! 


Long-established and well-known company with 
modern plant for production of precision devices 
wants new products for post-war manufacture. 
Particularly interested in small and medium-sized 
motor-operated tools or appliances. Ideas need not 
necessarily be completely developed. Send only 
description of product, indicating purpose, market 
and advantages for complete, prompt, and confi- 
dential consideration. If your idea has possibilities, 
and will fit into our plans, further arrangements 
can then be made. Address Research Department, 


The Dumore Company, Racine, Wisconsin 


RS Se 


By INDUSTRIAL | 














MOLDS are built in our own MOLDED PARTS are pro- 


Tool Room, backed by over duced with the latest type of 
: equipment and the parts are 


25 years' experience inmaking subject to a rigid inspection 
Plastic Molds. before leaving our plant. 


| 
| 
INDUSTRIAL MOLDED PRODUCTS CO. 


2035 CHARLESTON ST. 


ali Vetta a 
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TEST IT FIRST 


on a\WWATSON-STILLMAN 
LABORATORY PRESS 


These sturdy four-rod Hy- 
draulic Laboratory.Presses are 
especially useful for testing, 
and for experimental work to 
obtain data needed in process 
or production problems. They 
furnish pressures from 10 to 
200 tons on comparatively 
small areas, on die work or on 
straightening and compression 
tests. The versatility of these 
presses is indicated by their 
wide adaptability for die sink- 
ing or hobbing; extraction of 
liquids from vegetable seeds, 
chemical cakes, fats; briquet- 
ting; hot molding; testing con- 
crete; and compression and 
bending tests on materials. 
Fitted with electric or steam 
heated platens, these machines 
can be used as hand-operated 
hot molding presses. Accesso- 
ries furnished as extras include 
steam plates, electric heating 
plates, swivel bearing plates, 
cage equipment, plate and 
cloth equipment, filter pads 
and gauges. The Watson- 
Stillman Co., Roselle, N. J. 


Watson-Stillman Laboratory Presses are available 
in capacities from 10 to 200 tons, with platen 
dimensions from 6 in. square to 15 x 18 inches. 


Engineers and Manufacturers of Hydraulic Machinery / 
and Equipment, Forged Steel Fittings and Valves @& 
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Get Superior 


Insulating Quality 
with Tough 
MANNING 

PAPERS 
























Here are 6 rea- 
sons why Manning 
300 All Rag 
Paper is better: 


1. Chemically Pure 


2. High Dielectric Strength (300 
Volts per Mill) 


3. Maximum Toughness 

4. Heat Aging Qualities 

5. Made from 100% New Cotton 
Rags 

6. High Density . 


Manning 300 All Rag Paper available 
from stock in sheets 24” x 36” in thick- 
nesses .007”, .010”, .015”, .020”, 
025”, 1/32”, and 1/16”. Also fur- 
nished in strips and rolls. For more 
complete information, see page 6 of 
the IWI Blue Catalog. 


INSULATION AND WIRES 


“Vy 


= 





~~ 
——<—_ 


SERVIC 


Distributed by 
INSULATION & WIRES, INC. 


2127 Pine St., St. Louis, Mo. 
30 Trowbridge Ave., Detroit, Mich. 
181 Portland St., Cambridge, Mass. 
289 Simpson St., N. W., Atlanta, Ga. 
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her, oscillator, class B modulator and 100th transmit 
ting triode, tantalum anode. Illustrations and tabula- 
tions offer full facts and figures for each type. Elec- 
tronic Enterprises, Inc., 65-67 Seventh Ave., 
Newark, N. J. 


CONNECTOR REFERENCE CHARTS. Hig! 
tangible aid for specifiers of AN connectors and coy- 
ering assembly, ordering, servicing and repair factors 
for these aircraft components. The large sized wall 
charts come in two forms. Chart No. 1 contains 
present insert arrangements to scale and accompanied 
by the following information: Fig. No., shell size, 
and dash number, total contacts and wire sizes, serv 
ice designations, standard parts, type and interchange- 
able features. Chart No. 2, contains complete AN 
identification numbers of each of 4 types of AN con- 
nectors with inserts. Also shown are reference num- 
hers, identification numbers, figure numbers, and ref- 
erences to catalog listings. The two charts are de- 
signed to be used in conjunction with each other. Can- 
non Electric Development Co., 3209 Humbolt 
St., Los Angeles 31, Calif. 


STUD LOCKING DEVICES. Sketch book shows 
features. Studs for installation in light metals, plastics, 
and other relatively soft materials are considered at 
length in text accompanied by numerous drawings 
This system depends upon the use of a broaching lock 
ring with internal and external teeth. Internal rings 
engage similar teeth around a serrated collar on the 
stud or insert while the external teeth are driven down 
into the substance of the matrix material. Reasons 
for the forms of various parts of the system are dis- 
cussed and ideal properties of an insert of this type 
are set forth as follows: (1) tensile and_ torsional 
values should be such that a bolt will fail without in- 
jury to the insert or surrounding material; (2) there 
should be no distortion of the internal threads of the 
insert or of the threads in the parent metal during 
installation; (3) there should be no damage to finish; 
(4) there should be simplified locking without pins, 
keys, and screws and without distortion or cracking 
of the material; (5) there should be simplicity of in- 
stallation; (6) installation from either side of ma- 
terial; (7) exact locating of the insert top on or be- 
low the surface: (8) simplicity of removal; (9) stand- 
ard threads throughout to avoid the use of special taps 
and bolts; (10) adaptability to all materials and sizes. 
Further, a section is devoted to engineering data and 
installation instructions with a subsection for design 
data in the form of section drawings of typical points 
of specification. Bardwell & McAlister, Inc., 911 
North Orange Drive, Hollywood, Calif. 


GUIDE TO RIVET SELECTION. Designed to 
be of special usefulness within the plant and engineer- 
ing department alike, this wall chart has a number 
of helpful features and includes scale reproductions of 
hoth countersunk and brazier head rivets. Thus it 1s 
quick and easy to determine the proper rivet for any 
thickness of material from 0.030 to 0.391. Photo- 
graphic illustrations and cutaway drawings, together 
with brief descriptions, clearly show correct methods 
of installation and demonstrate the various pulling 
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YEARS OF sew-fashioned EXPERIENCE 



































“Packaged Production” is the 
newer, better, faster way to ac- 


complish precision manufac- 
.— 3s turing of complete products— 
sti | ee or urgently needed parts. It is 

| | ; ' the result of 54 years originat- 
ing, trying, proving advanced 
techniques in Metal Fabrica- 
tions: Precision Machine Work: 
Electrical and Mechanical As- 
semblies. Add to these, efh- 
ciently engineered methods 
and exact production controls. 























For your immediate war production problems—or peacetime plans—the solution 
that best shoulders all production responsibilities may be “Let Lewyt Do It.” If 
prior commitments allow, we'll be glad to! 


VULCAN ~~“ 


’ ELECTRIC SOLDERING TOOLS 
Solder Faster and Better at Less Cost 


Vulcan Electric Soldering Tools are 

» essential to War production 

that deliveries must neces 

sarily be confined to the 

“battle front” of the 
Production Line 





A 
SIZE FOR 
EVERY JOB 


SCREW TIP OR PLUG 
TIP STYLES 
Made of the best grade materials 
for the purpose—finest fc rged copper tips 
nothing solders so well as copper tip) : 
yele heater cord and unbreakabl rubber . s 
selected birch wood handles—all materials hig rade 
fire proof terminals 


VULCAN ELECTRIC C0. Danvers, Mass. The dependability of a miniature Light Assembly may well 
be a matter of life or death! That’s why such large quan- 
tities of DRAKE PATENTED Assemblies are used by 


practically every aircraft and radio manufacturer. Their 


Smatt.. 
But Might 
Important! 





unfailing performance for signal or illumination purposes 
has been widely known for years. As “world’s largest 
exclusive manufacturer” quick shipments in any quantities 


are assured. 


The Drake Catalog describes 
many standard and special types. 
S \ ) 2 








FOR THE ELECTRONIGS EQUIPMENT MANUFACTURER =) ee one ioeee 


Frequency Variable Condensers, Meter Type Dials, Cast Aluminum Chassis, ete. 
Catalogue Upon Request 






apg DRAKE MANUFACTURING CO. 


rc 1713 W. HUBBARD ST. ¢ CHICAGO, U.S.A. 






AW BAR, 
150 EXCHANGE ST. 
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Warren Lowboy 
Market Cooler, 
Manufactured by 
The Warren Com- 
pany, Atlanta, 
Georgia. 







































































Warren's new Zephyr air-flow coil 
(enlarged view) provides equalized 
temperatures throughout the cooler and 
full use of its entire cubical contents. 






A few applications for Signal Motors in 
other industries making war equipment— 


Shaded Pole 


Rectifiers (Operating vent fan) 
Unit Heaters (Plant and barracks) 


Blowers— 
Ventilators (Huts and barracks) 
A. C.—D. C. and 
LOW VOLTAGE D. C. 
Moving Picture Projectors 
Diesel Engine Governors 
Bilge Ventilators 


Antenna Reels (Aircraft) 
Unit Heaters (Ships and Mobile units) 


SIGNAL ELECTRIC MFG. CO. 


MENOMINEE, MICHIGAN 









































Offices in all Principal Cities 
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heads for both hand-operated and pneumatic rivetin; 


guns. Cherry Rivet Co., 231 Winston St., Los 
Angeles 13, Calif. 


AIRCRAFT FASTENING DEVICES. 


Catalog 
No. 10 contains general information for ordering, ob 
taining information on unlisted items, and for mag 


netic testing. The rest of the book is devoted almost 
exclusively to index, tabular information pages in- 
cluding aviation bolts, hex nuts, wing nuts, screws, 
sheet metal screws, drive screws, and wood screws. 
In addition, a section is included with listing of basic 
blue print numbers of parts of major aircraft com- 
panies for the convenience of subcontractors. An- 
other section devotes itself to such special items as re- 
cessed head screws, screw and lock washer combina- 
tions, and screw-lock-washer integral combinations. 
Besides these, a large number of unclassifiable special 
items are illustrated and indicated as being practically 
routine products for Continental Screw Co., New 
Bedford, Mass. 


SCREW THREAD INSERTS. Developed for 
light metals, plastics, and all assemblies involving fre- 
quent removal, these inserts are helical in form. The 
units described in Bulletin 238 are illustrated from 
the point of view of their specification, installation, 
and functional action. Tabular reference covers na- 
tional fine threads from No. 10 to % in., national 
coarse threads in the same sizes, and different classes 
of fit. Other similar data covers tools and gages, and 
different materials of insert fabrication. Installation 
notes are also included. Aircraft Screw Products 
Co., 47-23 35 St., Long Island City, N. Y. 


AIRCRAFT MEASURING INSTRUMENTS. 
Catalog has 5 basic sections. These cover aircraft 
gyro test instruments, aircraft vibration test instru- 
ments, aircraft instrument production testers, industri- 
al vibration measuring instruments, and electro-me- 
chanical laboratory and production test equipment. 
Each section contains pictures and descriptions of main 
functions and applications of the basic instruments 


listed. These instruments are constructed so they can 


. be modified electrically and mechanically to fit the par- 


ticular requirements of the purchaser. Among the 
gyro testing units are those for checking resistance 
and continuity in complete automatic pilots; for com- 
plete testing of electronic vertical gyros; for checking 
ring gears of azimuth gyros; for final testing of 
azimuth gyros and for directional gyro test fixtures. 
The other sections of the volume represent an equally 
extensive specialization. Televiso Products, Inc., 
6533 North Olmsted Ave., Chicago 31, III. 


WIDE RANGE SPEED CONTROL. Unit de- 
scribed gives a thousand speeds with 6 to 1 ratio. 
Engineering manual No. 130 SP presents the details 
of a simple, compact unit designed to give users a 
number of important advantages. These include the 
use of standard V-belts instead of special sizes, a 
permanent mounting for the motor so that no shifting 
is necessary, speed changes which can be made while 
the machine is operating; automatic belt alignment 
and extremely low cost. Comprising plastic faces with 
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nag Flexibility! 
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nos how to let off steam! 
we Here is the type of li ibility! 
WS, ere is the type of non-corroding spring A b | 4 
ews which operates in safety valves. For ccessiIDIII F 
asic example: should pressures approach the 
om- danger point in the radiators used in our 
ie, mobile artillery units they are auto- 
ies matically released. 
‘ina- To form these springs is simple. To 
ons. manufacture them to precise, closely 
cial defined limits is something else again. 
cally We can do it because Holly engineering, 
Tew modern equipment and skillful crafts- 

_men result in accurate workmanship— CANNON PLUGS 

three qualities which make for superior 
" sana. HAVE ALL THREE! 
fre- was . ; 
The Write, wire or better still. .. phone us! | The Type K Cord Connector 
ns is an outstanding example 


of an electrical fitting de- 
signed to make assembling, 
wiring and opening for in- 
spection, a very simple pro- 
cedure. This flexibility is accomplished by split shell 
construction, a feature pioneered by Cannon. 


- AMERICAN SPRING 
on ! OF HOLLY INC., HOLLY, MICHIGAN 
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= MAGNETIC VALVES 


























In addition to its ease of handling, another im- 
| portant feature is the fact that the cable entrance of, 
the 90° cord connector can be placed in several 
different positions. 















tri- : 
ie: To control electrically the flow All Cannon Connectors, from drafting board to 
ent. . : = finished product, are precision-built with one thought 

, of Air-Gas-Oil-Brine- eee ee 6 
lain Hot Cold Wat t in mind... to make the most practical connectors 
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- ot OF NO ater, CtC. embodying qualities of dependability, flexibility and 
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ala: Send for Catalog accessibility that are 100% assured. 
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The Cannon Catalog Supplement gives a resume of fi 
the Cannon Connectors for general use. Drop us a line : 
dle \ on your letterhead and we'll gladly mail you one. Ad- ef 

. Y 
es “Surco-American” high quality Sectbte plastic tubings and insu- dress Department A-118, Cannon Electric Development | 

. lated tested to st ft ; n al; 

“1. senstares Gnd Sader Go mach sevens enndiinma heagune 0% ose Company, Los Angeles 31, California. 
ALIS specially formulated to meet the most exacting 5 ga Tub- 
sa ings = available 7a Comaenee, i el to 2°" a 

; strengt averages volts per mi thickness . . urco- 
the aaa eat eae oe tes dies tae oat CANNON ELECTRIC 

a shielded, tinned or silver plated copper wire and cable . . 

; . Technical bulletins and samples on request. Cannon Electric Development Co. os = 

os Address Dept. E Los Angeles 31, California ae 

- ; 96 Pischans: Sucet Canadian Factory and Engineering Office; fon 

en Cannon Electric Company, Limited, Toronto 

ith ELECTRICAL INSULATION CO. Boston. Mass. F oe 
Representatives in principal cities — Consult your local telephone book 
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% Just off the press, highly informa- 
tive circular shows unique electrical 
units p-oduced by Doyle coil winding 
specialists for many different circuits 
and functions. 










Your copy of this circular is waiting. 
Write and receive it by return mail. 
No cost or obligation. 





Magnet Coil 


* Coils to Exact Specifications for: 




















pam Motors * Generators * Relays * Solenoids 








Timing Devices * Vibrators « Electronic Units 



































Solenoid Coil 



























Layer Wound Coil 










% Send your b “p specifications for 
a prompt quotation based on pro- 


ductive quantities. Delivery of uni- : 
form coils with identical electrical — ak Woeeaaet 


and physical characteristics will Teped, im sognated aoa 


follow fast. Shaped to Conform to Your 
Housings. Moisture-Proofed. 


‘‘One Good Turn—or a Million’’ 
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TV TSe eR AG eres 


2734 N. Pulaski Road, Chicago 
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high impact-strength and wear resistance, the doub| 
groove, single belt, variable speed unit is shown 

provide stepless, infinitely variable speed chang: 
while in operation. Actual views with labeled part 
and sketches combine to show the principles by whi 
it works. Various basic types and sizes are cataloge 
with complete detail as to dimensions, capabilities, ar 

features. Another section is devoted to showing actu 
points of specification on existing products. Engineer 
ing considerations are discussed too, and a questior 
naire is provided for filling out by the seeker afte 
further information. Speedmaster Co., 1201 
Thacker St., Des Plaines, II. 







FLOATLESS LEVEL CONTROL. Catalog 4. 
covers the features of an all electric liquid level 

trol for liquids which conduct electricity. Devi 
operates to within 14 in. without the use of a float 
Text and schematic diagram are both called upon to 
outline the operation. In addition the volume cor 
tains listings of special controls and panels, induction 
relay switches, automatic starters and relay combina- 
tions, water proof electrode holders, electrodes, wire, 
magnetic contactors, selector switches, push button, 


and special relays. In each case, space is devoted 
to description of special types of inclosures for eacl 
of the pieces of equipment and this is thoroughly 
documented with dimensions and other pertinent data. 
Coverage is given to application diagrams of com- 
plete installations and wiring diagrams of the various 
components at typical specification points. B/W 
Controller Corp., Birmingham, Mich. 


CATALOG OF SCREWS AND SPECIALTIES. 
Thumb index catalog No. 17 provides thorough ret- 
erence. Products included are machine screws, stove 
bolts, machine screw nuts, and specialties of a wide 
variety of kinds. A special reference page gives a 
key” to the standard measurement length of screws 
having round, flat, oval countersunk, binding head, 
oval binding, oval plumber’s, washer, cock screw, lentil 
fillister, and hexagon heads. Prices and engineering 
references are also featured. Progressive Mfg. Co., 
Torrington, Conn. 


SNAP-FASTENER ENGINEERING DATA. 


Wide range of types here covered will give all neces- 


sary information for specification. This catalog re 
views electrical products, plug buttons, mechanical 
fasteners, and fastener attaching equipment. Among 


the electrical products are lamp sockets, bayonet sleeves, 
mounting lugs, mounting clips, spacer sleeves, ground 
ing cups, and electrical connectors. A special section 
s given over to aircraft fastening devices which in 
clude cowl fasteners for metal and plywood and wire 
harness clips. Parts numbers and user’s specifications 
are generally indicated and indexed. Outline draw- 
ings are provided to show possible variations in styles 
of fasteners and to provide keys for tabular data on 
dimensions, types, and sizes. United-Carr Fastener 
Corp., Cambridge, Mass. 


COPPER-BASE ALLOY SCHEDULE. A 
standardization achievement by the related association. 


Copper-base alloys have, in the past, been numbered 
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Baker Contacts 


diluer and palladium 


E are equipped to furnish 


















you with contacts and contact 
materials best suited to your require- 
ments. Practically any shape and 
size may be specified for attachment 
by riveting, welding, brazing or sol- 





dering. We make contact screws, ° 
studs, bars, plates, washers and spe- 
cial shapes as well as laminated and 
inlay contact strips in any width and 
thickness. 


BAKER & ore INC. 


SMELTERS, REFINERS AND WORKERS OF PLATINUM, GOLD AND SILVER 
113 Astor St., Newark, N. J. 


San Francisco 


New York Orci 





'““ESCO’’ AT WAR! 


All of our motors, generators, motor-genera- 
tors, converters and generating plants now go to 
war. 





Our greatly increased production has enabled 
us to enlarge our facilities and improve our products. 


We will be in a better position than ever to 
serve you after the war. 


ELECTRIC SPECIALTY CO. 
213 SOUTH STREET, STAMFORD, CONN. 





Remember... CENTRAL offers 


PHILLIPS Recessed Head Screws... 


* All Head Styles for: 


e Machine Screws 
e Stove Bolts 
e Self-Tapping Screws 


PAPER TUBES 


MOST DEPENDABLE COIL BASES 
STRONG. Spiral-wound. Heat-treated Compression 
ACCURATE. To dimensions + .002 
LIGHT. Space saving. 

Made to specifications, any ID or OD, Round, 
Square, Rectangular. Ask for samples and prices. 


PRECISION PAPER TUBE CO. 


Also Precision Bobbins, Coil Forms, Spools 
2035 W. CHARLESTON ST., CHICAGO 47, ILL. 


=a. 


xENTRAL SCREW COMPANY 
3519 Shields Ave. | CHICAGO, ILLINOIS 


You can depend on Central 
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HARD JOBS EASY 


The Cherry Rivet is a mechanical blind rivet made 
of aluminum alloy. It is applied by one man using a 
power or hand-operated gun. No bucking bar is 
required. 

Its positive mechanical action gives it high shear 
and fatigue values which have been proved under 
the severe vibration and stress conditions encoun- 
tered in combat aircraft. 

There are undoubtedly many places in your busi- 
ness where Cherry Blind Rivets can be used to speed 
production and reduce manufacturing costs. Before 
completing your plans for any new 
products or manufacturing meth- 
ods, investigate this new but 
proved way of riveting. 
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From left to right... the self-plugging type with brazier pr pe ae 
and countersunk heads...the hollow type with both I gay 3 i. 
styles of heads. 4 A 


























WRITE FOR HANDBOOK. Get the complete 
story on Cherry Rivets in Handbook A-43. 
Address Dept. A-200, Cherry Rivet Company, 
231 Winston Street, Los Angeles 13, Calif. 




















Cherry Rivets, their manufacture and application 
are covered by U. S. patents issued and pending 
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in the hundreds but continuing studies which hay 
been made, present the possibilities of reducing th: 
largest volume of use to the 38 alloys herein liste 
This is the first step in a program designed to hel 
the specifier by reduction in the multiplicity of avail 
able materials. One of the next steps will be a sup 
plementary series of data sheets covering physical and 
chemical characteristics applicable to each of the 38 
alloys. This program is not intended to entirely sup 
plant unlisted special and proprietary alloys, which wil! 
continue to be available for the particular uses fo: 
which they are required. Publication combines onl, 
the name of the material with its composition and a 
list of the forms in which it is available. Copper & 
Brass Research Association, 420 Lexington Ave., 
New York 17, N. Y. 


PARTS-HANDLING DEVICES. Combines list 
ings of many types of power driven fastening ma 
chines with listings of separately specifiable feeding 
hoppers. On each of the production items, illustrations 
are reinforced by data covering required space, height, 
throat depth, stroke, table working surface size, spindle 
speed, motor characteristics, and shipping weight 
Motorized hoppers are listed in 10, 12, 16, and 24 in. 
diameters as suitable for handling various size pieces. 
They are described as being simple in design but 
sturdy enough to withstand constant operation. They 
are suggested as being useful for integration within 
presses, centerless grinders, thread rolling and slotting 
machines, and special equipment. Parts which can 
be fed include screws, screw blanks, rivets, pins, bul- 
let cores, disks, nuts, nut blanks, plain washers, needle 
rollers, steel balls, and a myriad of special items. Units 
are shown in two types, one a pedestal for mounting 
on such flat surfaces as the bolster plate of a press 
and the other, a two piece, swivel type for attachment 
to the column of pedestal type machines. Detroit 
Power Screwdriver Co., 2801 W. Fort St., Detroit 
16, Mich. 


RECESSED-HEAD SCREW _ PRODUCTS. 
Designated as Catalog No. 40, this volume provides 
general information with a pictorial discussion of points 
of use and advantages of recessed-head screws. Driv- 
ing equipment for both hand and machine operation 
are listed in considerable detail and a page in accurate 
color shows the coding which is now used to designate 
types and materials. In the new system, paper colors 
are used to indicate the metals from which the screws 
are made while ink colors are used to indicate head 
styles—flat head being black; round head being red: 
oval head, blue; fillister head, green; and binding head, 
brown. After a few tips on combination of screws 
with proper driving equipment, the presentation goes 
into straight catalog-type listings of wood screws, drive 
screws, machine screws, side knob screws, lock cap 
screws, case hardened sheet metal screws, stove bolts, 
oven head bolt, stove rods, tire bolts, single bolts, ele- 
vator bolts, thumb screws, wing nuts, cap nuts, and 
escutcheon pins. An engineering data section in the 
back of the book gives a comparison of gages, a dis- 
sertation on comparative advantages of commonly used 
plates and finishes and a decimal equivalent chart. 
American Screw Co., Providence, R. I. 
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Making connections 
right—the first time 

is a cinch with Drake 
Industrial Soldering 
Irons and Solder Pots. 
That’s one reason they 
are so popular with 
fast-preducing Amer- 
ican Industry. Every 
need of industry can be 
met, too, for Drake has 





aFTING OUTPUT 


Drake Soldering Irons 
and Solder Pots are 
available now with 
an A-1-A or better 
priority rating. Write 
now for Illustrated 
Folder. 


ER GREATER DR 
BRUNING-WALLACE TOUCH CONTROL 


DRAFTERS 





DRAKE ELECTRIC WORKS, INC. 
3656 LINCOLN AVENUE, CHICAGO, ILL. 
















DRAFTSMEN do 25% to 40% more work 
Small motors built to 


MT) E C I M AL your specifications, 


designed to fit your 


MOTORS? application. 


Let us send you blue- 
| prints of our standard 


... with less fatigue and greater accu- 
racy ... when equipped with Bruning- 
Wallace Touch Control Drafters. The 


unique feature of ‘Touch Control” as- 


sizes. , ; 
A sk Why not availlyourself sures new smoothness in drafting. These 
Hi E I N Z E of our 41 years experi- drafters are high precision instruments 
ence in designing and 
fi * building electrical in every sense of the word . . . designed 
rst! motors and motor 


driven apparatus in every detail to cut drafting time and 


HEINZE ELECTRIC COMPANY 
: ee 
awe, 
PAPER TUBES 


vg y —<7 4 
SPIRAL 


mW 
WRAPPED 


ROUND - SQUARE - RECTANGULAR 
Write for Samples and Prices 


PARAMOUNT PAPER TUBE CO, 
801 GLASGOW AVE., FORT WAYNE, IND. | Everything For The Engineer And Draftsman 


costs. For full information about the 





features which have made Bruning- 







Wallace Drafters first choice among 












draftsmen, send for illustrated folder. 








Charles Bruning Company, Inc. 





Re AD ie ee ee Be 


2219-328-A 











BRUNING 


SINCE 1897 


NEW YORK « CHICAGO « LOS ANGELES 


Branches in 14 Principal Cities 
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Poorless. MOTORS 


Standard and Special 


* SINGLE PHASE 
* POLYPHASE 
* DIRECT CURRENT 


_. years in the production of quality 
electrical:equipment have given 
Peerless engineers and craftsmen pro- 
ficiency and experience in designing and 
building motors of maximum efficiency 


and trouble-free operation. 


* 
sma 


THE PEERLESS ELECTRIC CO. é ino 

WARREN, OHIO a. i : Dri 
FANS » MOTORS « GENERATORS » ‘7 
fol 
1 
que 
Qu 


see. 


for QUALITY AND PERFORMANCE 
ON ALL ne 


DIEFLEX eve 


VARNISH TUBING PRODUCTS con 


Including | FIBERGLAS | 


INSULATION MANUFACTURERS CORPORATION 
CHICAGO: 565 West Washington Bivd. CLEVELAND: 1005 Leader Building 
Representatives in 
MILWAUKEE DETROIT MINNEAPOLIS 
312 East Wisconsin Ave. 11341 Woodward Ave. 316 Fourth Ave., South 
PEORIA: 309 Kellogg Ave. 


PRODUCTS 


AND 
METAL SPECIALTIES 


arn 





IF YOU NEED SPRINGS or wire shapes or a Modern plant equipped 
combination of both, made from flat or round H E to produce accurate 


. . ; k i il tal 
wire; pointed, welded or threaded . . . you a ee 


. ’ Send your specifications 
can get it at “ to us for prompt esti- 
mates without obliga- 


TDN Seer 


UE ETT a Cee Clrsland es 
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* Here’s how you—yes, YOU—can carry out a 
smashing “pincer movement” against the Axis. Swing 
in on one flank with increased production of war goods! 
Drive in on the other with redoubled purchases of 
War Bonds through your Pay-Roll Savings Plan! 


You're an officer in both of these drives. Your per- 
sonal leadership is equally vital to both. But have you 
followed the progress of your Pay-Roll Savings Plan 
as closely as you have your production? 

Do you know about the new Treasury Department 
quotas for the current Pay-Roll Allotment Drive? 
Quotas running about 50° above the former figures? You 
see, these new quotas are based on the fact that the 
armed forces need more money than ever to win the 
war, while the average worker has more money than 
ever before to spend. Particularly so, on a family in- 
come basis—since in so many families several members 
are working, now. 


Remember, the bond charts of today are the sales 
curves of tomorrow! Not only will these War Bonds 
implement our victory —they’ll guard against inflation, 
and they'll furnish billions of dollars of purchasing 





power to help American business re-establish itself in 
the markets of peace. 








) So get this new family income plan working at once. 
Your local War Finance Committee will give you all 

16s the details of the new plan. Act today! 

ped 

rate 

5. , 

This advertisement prepared under the auspices of the War 

ions Advertising Council and the U. S. Treasury Department. 

sti- 

iga- 





LET’S KEEP ON Backing the Attack! 


This Space is a Contribution to America’s All-Out War Effort by 


ELECTRICAL MANUFACTURING 
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Contact with the spark plugs 
of the modern airplane 
engine is maintained by 
springs and rivet connections such as 
are grouped below. These springs are 
no thicker than a pencil, but without 
them... no “contact”! 


With human safety in their care, they 
must have uniform elasticity — seat ac- 
curately— withstand extreme “fatigue.” They must also resist 
corrosion, heat, cold and the unceasing rack of modern com- 


bat. It is our privilege to supply these springs for several 
well-known ignition assemblies. 


SPRINGS 
and SCREW MACHINE PRODUCTS 
The Peck Spring Company 12 Grove Ave., Plainville, Conn., U.S.A. 


No. 1025-13 


No. 1025-1 
18x 18" x 12" 


12x 6" x6" 


24 STOCK SIZES 


As per specification 42 B 9 (Int) for shipboard use, Electrical 
and Mechanical. Navy grey finish. Immediate Delivery. 


— WRITE FOR PRICE LIST — 
Number |Length) Width |Height] Number een Width | |Height 
ORS 4 1025-13 | 18 
1025- 2 1025-14 | 30 
1025- 3 1025-15 5 | 24 
__1025- 4 1025-16 _ | 2 
1025- 5 1025-17 | 24 
1025- 6 18 1025-18 | 24 
1025-7 | 18 | 4: 1025-19 | 24 
1025-20 | 24 24 
[ to2s-21 | 42 
1025-22 | 36 
25-23 | 
25-24 | 42 


Be 











ates 
825. 
fystz 
at 
iS 


©] 01a! oOo] a! @ 





1025-11 1025-9 | 18 | 15 | 
18" x 15""x 12" _ 1025-10 | TH errs 


| 

oie 
(Partitions extra) __ 1025-11 BB |. 5 
~ 1025-12 48.2177 42 


COLE STEEL EQUIPMENT COMPANY 


349 BROADWAY NEW YORK 


1025- 8 8° i> 6) 
— —— equa 7 oa 1 a} 
1025-23 30 cal a os 
Y 1025- 24 42 artitions extra 


_ 
eee 
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JONES 500 SERIES 





6-Contact 
Plug and 
Socket 


U U ’ 

F., heavy currents and high voltages. Engineered to 
fulfill every electrical and mechanical requirement. All sizes polar- 
ized, preventing incorrect connections, no matter how many sizes are 
used on one installation. 

Sizes: 2, 4, 6, 8, 10 and 12 contacts. Easy to wire and unusually 
accessible for. inspection. Complete data in Bulletin 500. Write for 
your copy today. 


HOWARD B. JONES 


2460 WEST GEORGE STREET, CHICAGO 18, ILL. 





PORTLAND-MONSON SLATE (C0. 


Quarriers of 
Monson Slate 


for Electrical Purposes 
Natural, Black, Oil Finish 





Quarries: 


Portland, Maine e Monson, Maine 





Do You Know ALL of the Ailtantages 












a 
NALCO DRITHERM sickens LAMPS? 
FILAMENT * 
Radiant Energy Drying, baking, heat- 
ing and dehydrating is the modern 
EE x. —_ <2. method—cuts drying cost, saves time, 
Any Bay ywS nw uses minimum space, produces uniform 
results, 
No. 
5-14 Available in Inside-Silvered (self reflecting) or 
19" clear glass types. 
x 
Learn all of the advantages of the Infra-Red 
xtra} ess—Write for your free copy of “Drying Brob- 





lems Made Easy” today. 


North American Electric Lamp Co. 





1082 Tyler Street St. Louis 6, Missouri 

















Pray. 


ELECTRIC HEATING UNITS 





Above, the NWH 
heater which is 
a complete unit 
for the quick 
and convenient 
application of 
electric heat. The 
unit includes 
heating element, 
inner jacket, out- 
er insulating 
jacket, pipe con- 
nections, ther- 
mostat and bulb. 


Ask the Wiegand 
engineering staff 
to work with you 
in using electric 
heat. Write us, 
including rough 
descriptive pen- 
cil sketch. For 
valuable data, 
ask us for the 
Chromalox Cat- 
alog. 











IN OIL JACKETED EQUIPMENT 


electric heat can be applied simply, easily, 
quickly, with Chromalox NWH Circulation 
Heaters. 


The unit is complete in itself, designed spe- 
cifically for the purpose. 

Only two pipe connections needed, and 
connection to electric power line. 

Temperature accurately maintained by 
thermostat, included with the unit. Assures 
uniform conditions and perfect product. 

“Heat by wire” avoids flame hazard, steam 
piping troubles, bulky installation, operator 
discomfort. Cost is in line with other methods 
of heating. 


IN PREHEATING FUEL OIL 


the Chromalox NWH Heater is widely used. 
May be connected anywhere on the oil supply 
line. Promotes combustion, and saves fuel cost 
by permitting the use of lower grade oil. 
a 

Chromalox NWH Heaters are available in 
capacities from 1-kw. to 15-kw. Largest size 
will support oil pressures to 125 lbs. at 450 
deg. F. Smaller types will take pressures to 
300 Ibs. at 500 deg. F. For large capacity, 
units can be connected in series. Consult with 
our engineering department as to the unit 
you need. 





EDWIN 


7530 Thomas Bivd., PITTSBURGH 8, PA. 


ELECTRICAL 


L. WIEGAND COMPANY 
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DIFFERENT 
ALLOYS UTILIZED 


TO PRODUCE 


TYPES OF 
THERMOSTATIC 
BIMETAL 


i. secure maximum results from the actu- 


ating elements of your temperature responsive 


devices, such bimetal elements must be a combina- A-75-J, A NEW REFRACTORY 
tion of alloys, each chosen for its specific proper- TUBE MATERIAL 


Above is tubing made from our new A-75-J material 
which gives special qualities to refractory tubing. 
A-75-J is made especially for wire wound enameled 
; resistor tubing and is particularly well adapted for 
movement... and of a size large enough electrical control and radio use. Glad to give you 
further information or quote on your requirements if 
to give required action, yet not waste you will send us specifications or drawings. 


The Colonial Insulator Company 
precious space. To help meet the many 937 Grant St., Akron, Ohio = % = (Chicago Office: 1706 Fullerton Ave.) 


customer problems Chace utilizes 25 | af 


different alloys to produce 35 different | TERMINAL 


: 
. ; | 
types of Thermostatic Bimetals. 


ae . IDENTIFICATION TAGS ° 
Chace Thermostatic Bimetals are today | OF EVERY DESCRIPTION 


being used as the actuating elements in | For identifying Wires, Cables, Parts, Assemblies, etc. Embossed or Stemped 
Markings, as desired. Consecutively numbered tags a specialty. Blank 


ss . s tags for customers who prefer to do their own marking. 
vital control instruments for aircraft, Write for Free Samples and Prices 


tanks, trucks, cars, jeeps and other war- | NATIONAL BAND & TAG CO. 
DEPT. 9-652 NEWPORT, KENTUCKY 


ay aM aL RRO aL 


You may purchase Chace Thermostatic Bimetal | yy \ = alll a: ng 
P oahe ae STREAMLINED 


TRICO OILERS 


time products that call for positive, depend- | 


able movement. 


in shapes, strips or in assemblies with terminals | 


attached. Data sheets and engineering assistance | 

Eliminate all guesswork, messy 
floors, motor burn-outs and shut- 
downs for oiling. Fewer man-hours 
are needed for maintenance. Posi- 


. tive, accurate, dependable lubrica- 

W Co by tion night and day without atten- 

k i'M. 5 ; a tion. Glass and unbreakable styles 
f + for every application. 


Thermostatic Bimetals and Special Alloys | = 7 ee eee 
1608 BEARD AVE e DETROIT 9, MICH. Is TRICO FUSE MFG. CO. EER yet 4 ae 


cheerfully furnished on request. 
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» messy 
id shut- 
in-hours 
ce. Posi- 
lubrica- 
it atten- 
ble styles 


DIE-LESS 
DUPLICATING 


The parts shown are typical of 
the great variety of simple or in- 
tricate forms and shapes which 
can be quickly duplicated to a 
tolerance of .001” with DI-ACRO 
Precision Machines—Shears, 
Brakes, Benders. For experi- 
mental and research work 
or production runs, DI- 
ACRO Units form angle, 
channel, tube, rod, mould- 
ing, wire, strip stock; shear 
stock sheets, trim dupli- 
cated stampings. With 
DIE-LESS DUPLICAT- 
ING, Man Hours and 
Critical Materials are 
saved. Send for 32-page 
Catalog—*‘METAL DU- 
PLICATING WITHOUT 
DIES”’. 


309 EIGHTH AVE. SOUTH « MINNEAPOLIS 15, MINN. 


Vea re 
oe lee 
MOM ey) 

CNEL) 

TEMPERATURE 


aud 


Tee 
UE Rate 


PRECISION CONTROL | 


Speeds Production 


oe Learn how leading manufacturers i 
guard quality and control close toler- | 7 
ance work to AN specifications. Let us 
help you solve your problems of tempera- | 
ture and humidity control. Any size cabinet 
or complete room conditioned to your speci- 
fications. Write for bulletin No. 170 today. 
Check a few of the many uses listed below: 


* Testing electrical equipment. 

* Processing wood, fabric, plastics. 

* Varied radio and instrument testing. 
* Moisture absorption control. Curing. | 


3321 Elston Ave. 
ANETSBERGER BROS. Chicago, illinois 


Photo Courtesy 


wtthe ~  aedeeaen 
KESTER ‘core SOLDER 


@ Corrosion— with terminal resistance and countless complica- 
tions following in its wake — is “licked before it starts” when elec- 
trical connections are made permanent and secure with Kester 
Rosin-Core Solder. 


@ At Bell Aircraft and other plants coast to coast — building 
and assembling stout-hearted electrical units of every description 
this important characteristic of Kester Rosin-Core Solder is 
helping to make American fighting equipment the finest in the 
world. 
@ Not only does the plastic rosin flux in Kester Rosin-Core 
Solder halt corrosion; it will not injure insulating material, dis- 
integrate, or lose its fluxing power in any way, regardless of 
temperature extremes. That makes it standard at air bases every- 
where—in Arctics and Tropics alike. 
@ All Kester fluxes are stable and scientifically correct. The acid 
flux in Kester Acid-Core Solder, used for general applications, 
gathers no moisture and assures a tight, clean, permanent union 
under all operating conditions. 


@ Kester’s 44 years of highly-specialized solder experience is 
at your service, particularly in the selection of the proper com- 
bination of flux and alloy, strand and core size, best suited to 
every requirement. Write Kester engineers fully, without obli- 
gation. 


* BUY WAR BONDS x 


KESTER SOLDER COMPANY 
4209 Wrightwood Avenue, Chicago, Illinois 


Eastern Plant: Newark,N. J. 
Canadian Plant: Brantford, Ont. 


aw 


aac 
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Newport Electrical Sheets have proved their superi. 
ority, unvarying high quality and free, easy work. 
ability in thousands of electrical products. Make 
sure of outstanding product performance by using 


Newport’s dependable, extra value Electrical Sheets, 


Newport Electrical Sheets are made in sizes, 
gauges, and grades to meet all electrical re. 
quirements. Literature will be sent on request, 


EWPORT 
ELECTRICAL 


SHEETS #3 
ELECTRICAL 
4aa¥ 


NEWPORT PRODUCTS: Hot Rolled 
Sheets — Newport Electrical Sheets — 
GOH I Pure Iron-Copper Alloy Sheets— 
Globe Brand Galvanized Steel. Sheets, 
Roofing and Siding—GOHI Enameling 
Iron Sheets—KCB Copper Steel Sheets— 
Newport Long Terne Sheets—Newport 
ANDREWS BASIC OPEN-HEARTH ALLOY STEEL BILLETS AND SLABS Galvannealed and DeLuxe Metal Sheets. 


For present or post-war needs 


.1\ 
yin _ 


ah 
cv small electric coils, 


reactors and paper tubes 


High Speed Steel Saws 


“ . 
up to 112” diameter for cut- 
. . u 
ting mica .. . Up to. 6 NEUTRELEC is uniform in its ability to resist the flow of electricity. 
Entirely free from weak spots, pin holes or imperfections. Perfect for 


4 ta mete r fo rs lott in 3 | square, rectangular or round tubes. Write for complete information. 
copper | 


* 


a a ee ‘|SPEED-UP WIRE STRIPPING 
ur experienced engineering de- 


partment is prepared to cope with — with a 
your slotting problems so as to help 


speed up the war program. SPEEDCRAFT 


@ Our saws are precision-made of 
the finest steels for long life and WIRE STRIPPER 


high speed production, in our new 
plant. Can we be of help to you? 


Hullhorst Micro Tool Co. 


Division of Toledo Standard Commutator Co. 
2242 SMEAD AVENUE - TOLEDO 6, OHIO 


With rugged construction, 
precision adjustments and 
machine tool accuracy 
Speedcrafts have been 
pleasing hundreds of users 
over a period of 16 con- 
secutive years. 


Write for complete Information—sending wire samples—no obligation. 


THE WIRE STRIPPER CO., = 7% feither oii; 
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superi- 


work. ‘1 
Make gu River 
y using | ING CO 
Sheets, 5T Dow, 
MN! 
in $1Ze@s, 
rical re. New “highs” in production, new “lows” in 
request unit cost start the day you change from solid 
; rivets to tubular or split rivets and Chicago 
Automatic Rivet Setters. Chicago Riveting is 
fully automatic . . . the rivet is fed, inserted 
and clinched with each trip of the foot pedal. 
Have Chicago Rivet engineers analyze your 
rivet cost reduction possibilities now. Send 
» 





us loose samples of your assemblies .. . we 
return them fully riveted, with accurately esti- 
mated riveting time schedules. When Army 
and Navy men see how much faster and better 
Chicago Riveting is, their usual advice is 
“Change now to Chicago Automatic Riveting.”’ 









te 
-_ Typical Chicago Automatic Rivet Setter. 
SAL Other models available for setting up to 


4 rivets ot a time...bench or pedo! types 


Rolled F 

Sheets — - 

Sheets— "i CHICAGO RIVET 
Lone, VO AO, & MACHINE CO. 
Tienere- 9600 W. JACKSON BLVD., BELLWOOD, ILL., (Chicago Suburb) 
Newport TUBULAR AND SPLIT RIVETS IN ALL RIVET METALS 
il Sheets. 
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TOUGH AS A RHINO 
Smooth as a Seal 


“Templar DURO Lead stands up under 


writing pressure that ordinary pencils can't take! 
Patented lead and exclusive bonding process 
make it 257, to 757, stronger. Gives seal-smooth, 


effortless writing performance for hours on end, 


AFT 
PPER 


with fewer trips to the sharpener. 


The Pencil 
with the 
almost 

UNBREAKABLE 
| 


truction, Write for FREE SAMPLE on your letter- 
ents and head, giving name of your pencil dealer. 
ged Manufactured by RELIANCE PENCIL CORP. _ 





Dept. N-9 MT. VERNON, N. Y. 


Bc Ua | oe 


s of users 
16 con- 


ham Ave. 
ad, Ohio 









THOMAS PORCELAIN 
HEAVY DUTY MULTIPLE WIRE CLEATS 


































Insulator Cable Groove 

Catalog Size Range Opening Length | Width Bolt 
Number [___C.M__] OD. | Max. | Min] Inches | Inches| Hole 
7696 | 1,000,000 er 

758.000 
7698 500,000 10% 7/16 

350,000 
7700 0000 81 1% 

00 -70 
ie 


These New Cleats permit closer spacings of conductors than the 
standard one wire cleats. This reduces the reactance between 
wires on A-C circuits besides conserving strategic material.- 
Write today for descriptive literature, prices and delivery. 













THOMAS & SONS CO. 
LISBON. OHIO 
Cer eae 


THE R. 


NEW YORK CHICAGO 


Zee) Cat 3 


Perfect co-ordination of skilled minds and hands 
in a well knit organization with 20 years of radio 


manufacturing experience has been the secret of 
MERIT'S success in building precision equipment 
to the most exacting specifications. 


Now manufacturing tor every branch 
of the Armed Services. 


Enlarged facilities enable us 
© offer prompt shipment on 


Since 1924 


Transformers — Coils — Reactors 

— Electrical Windings of All Types 

for the Radio Trade and other 
Electronic Applications. 


MERIT COIL & TRANSFORMER CORP. 


311 North Desplaines St. CHICAGO 6, U.S.A. 
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FOR POST WAR PLANNERS 
WORKING AT VICTORY TODAY 


X 

‘Ye 

Mi \ 
aS Q bs 
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gortt Beg 
ALL CAR 
ALLOY 


EXTREMELY CLOSE 
TOLERANCES 








pon AND 
GRADES 








WIDTHS UP TO 
24 INCHES 





EXCEPTionaty 
LONG Corts 






N04 ' 
FINISHES ~ i 


ie JUST STEEL — THINSTEEL 


IS A METAL OF VERSATILITY 


Already THINSTEEL has broken old precedent—doing 
war jobs never before thought to be practical nor 
feasible for steel. It proves THINSTEEL’S wide 
adaptability—replacing non-ferrous metals, supplying 
unusual physicals, and providing extremely light weight 
with maximum strength. 
























It proves, too, the many advantages of doing business 
with a specialist. For the CMP organization knows cold 
rolled strip steel—the pioneer in precision rolling light 
gauge strip. Consider the CMP vigilant control and 
consistent accuracy in rolling practice that makes ' 
possible precision strip steel as thin as .001—there is 
the real evidence of “know how.”* 


Availability of THINSTEEL today is limited, but tomor- 
row, after V-day, it may be your answer to a problem 
of “what's the best metal for this product?” Investiga- 
tion now of all CMP THINSTEEL facts may save you 
time and money. 
























TYPICAL PRODUCTS FABRICATED 
FROM CMP THINSTEEL 


Liquid Filters, Automotive Radiator Fins, Radio Tube 
Parts, Springs, Shims, Gaskets, Eyelets, Compressor Discs 


THE COLD METAL 
PRODUCTS COMPANY. 


Subsidiary of the Cold Metal Process Co. 
YOUNGSTOWN, OHIO 

















GIVES MAXIMUM PRODUCTION PER TON 
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SILVER Goes To War 


Have you any bottlenecks on your prime 
contracts? 


We are equipped to fabricate silver or 
copper parts such as stamping, blanking, 
forming, soldering, and assembling. 


We also manufacture screw ma- 
chine parts in any metal from 3%” to 
14” to your blue prints and specifi- 
cations. 


Send us your problems, they will receive 
our immediate attention. 


FELCH & CO. 


MAIN OFFICE AND FACTORY 


PROVIDENCE 


25-29 BUCKLIN ST. 


RHODE ISLAND 






THOMPSON ELECTRIC STOP TIMER 


A PRECISION INSTRUMENT FOR TIME MEASURING 


Measures elapsed time to 
Yy second! Used instead of 
stop watch for alt labora- 
tory, instrument and ma- 
chine operations testing 
where high accuracy is re- 
quired. 3” dial. Operates 
on 110 volt Ac., 60 or 50 
cycles. Special speeds, dial 
graduations and remote con- 
trols, to your specifications. 


The H. C. Thompson Clock Co. 


38 Federal Street - Bristol, Conn. 


MULTIPLE CONNECTORS 


Big fellows for big jobs: 
LU4 for wires from 0 to 
350,000 c.m. 
LU6 for wires from 250,000 
to 500,000 c.m. 
Designed for most efficient 
performance. Simple, accu- 
rate, dependable . . . ample 
contact area for sus- 
tained overloads. No 
special tools required. 


Quickly installed. 


Please send details and 32-page illus- 
trated catalog. 


Name 
REMEMBER: Firm Name - Uohee nse aaa eee’ 
A TREIETS | PUIG 6 oe oc cess sins dst naerntountenenenwns 


are made from pure 


copper drawn tos Hsco Copper Tube & Products Co. 


plant. CINCINNATI 29, OHIO 
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AUTOMATIC SPACING 
PRODUCES NEAT WORK 


NAME PLATE 


DETAIL PRESS 
Model No. 40 





‘¥ 






For Stamping details on name plates. Eliminates irregular 
and unsightly stamping on name plates, tags, etc. 


Available in 1/16”, 3/32”, 4%”, 5/32” size characters. 


Dials contain all the letters and figures, diagonal line, 
and sign, dash, period. No experienced operator required. 


We also furnish a similar Press—Model 240—with 


Heating Element for HOT Stamping Plastic Plates with, 
or without color foil. 


NUMBERALL STAMP & TOOL CO., inc. 


Huguenot Park, Staten Island, New York 





The Sherman line of Electrical Terminals, 
Seamless Round End Lugs, Fuse Clips, etc., 
includes hundreds of types, many of which 
are considered standard by government pro- 
curement agencies such as Air Corps, Signal 
Corps and Navy. 


Because these fittings are precision made and 
100% inspected, they insure fast, uninter- 
rupted production. 





eo nn 
ON 
y 
' 
' 
‘ 
‘ 


Write for catalog, or let our engineers figure 
on your special requirements. 


H. B. SHERMAN MFG. CO. 
Battle Creek, Mich. 








for FAST PRODUCTION 


BENEFIT FROM pot? KE INDs 
OF UNIFORM TEMPERATURE 
IN STA-WARM HEATING TANKS 


There are two kinds of uniform temperature 
required for satisfactorily heating compounds. 
You want and need both kinds in every heating 
tank or kettle in your plant. 


One is uniform heat at ai// times regardless 
of how frequently or irregularly cold objects 
are immersed in the compound. Sta-Warm’s 
accurate thermostats readily give you this 
essential uniformity. 









The other is uniform heat in all parts of the 
tank at the same time. The broad coverage of 
Sta-Warm heating units on all sides as well as 
on the bottom of tank wall areas guarantee 
this equally essential kind of uniformity. There 
are no “hotspots’’, no “cold spots” in Sta-Warm 
tanks, kettles or pots. 


That’s why Sta-Warm electrically heated 
tanks are now employed in so many plants of 
war contractors whose 
products are subjected to 
critical tests by govern- 
ment inspectors. 


That’s why you should 
think of Sta-Warm when 
you think of heating com- 
pounds, wax, paraffin, glue, 
pitch or resins. 


Inquire today, stating 
your requirements. 





STA-WARM 


RAVENNA, OHIO 


Complete Equipment for 
Heating, Pouring, Conveying Compounds 
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were only I" 


staying at THE ROOSEVELT” 
TABLET MACHINES ARE When you stop at The Roosevelt you don't risk getting 












marooned like this. For you'll be within walking range a 
MEETING WAR NEEDS of Manhattan's Midtown activities. Direct passageway 
from Grand Central Terminal to hotel lobby. A reserva- PI 
tion at The Roosevelt liquidates a lot of bother. 
For Better, Faster, Cheaper io iq ; 
Rooms with bath from $4.50 
P r od uction R 
AS 
. Bie THE FROOSEVELT 
Manufacture by tabletting or compressing is a rapid process, huhinth 0. Wiliihaits, Genial ante 
widely applicable, forming intricate as well as simple parts to MADISON AVE. AT 45th ST.. NEW YORK 
accurate shape in a single, completely automatic operation. iff Milita Hetel— 
For example, Stokes Presses are making, from ceramics and ouuen wanes) wets eaten chase We cont. 
powdered metals, TEXAS, Abilene, El Paso, Longview, Lubbock, Plainview; NEW MEXICO, 
uquerque; CALIFORNIA, Long Beach, L Angeles, The Town House; 
* Steatite and Porcelain Parts aman cae , The Palacio Hilton. saaes tani N. Hilton, President. 
e@ Radio and Other Communications ; 
Systems Components — 
Motor and Generator Brushes 


KESTER 
FLUXES 


44 Years Old 


WRITE US YOUR PROBLEM 


KESTER SOLDER COMPANY 


4209 Wrightwood Avenue, Chicago, Illinois 
Eastern Plant: Newark, 


Canadian Plant: Brantford, Ont. 


Ordnance Components 

lron Gears and Cams 

Bushings and Bearings 

Alnico Magnets, Contact Points, etc. 
Also a Wide Variety of Parts From 
Carbon and Carbon Mixtures 


These parts are accurate in dimensions, closely uniform in 
physical characteristics. Density is closely controlled to 
assure uniform dielectric strength and obtain desired 
porosity, or extreme density, or added mechanical strength. 
Inserts, such as pig-tails in motor brushes, can be incorpor-*| 
ated. Production rates up to hundreds per minute are 
possible, depending on size, material, intricacy of the piece 
and type of press used. 










































Write for complete 48-page catalog. 
Shows hundreds of parts and Automatic 
Presses for dry-molding ceramics prod- 
ucts, compressing powdered metals, 
making plastics preforms and_ similar 
purposes. 









American 
PIPE BENDING MACHINES 


F. J. STOKES MACHINE COMPANY 12 sizes and capacities. 














5996 Tabor Road Olney, P. O. Phila. 20, Pa. HAND OPERATED 1 to 6” 
Representatives in New York, Chicago, Cincinnati, St. Louis MOTOR OPERATED 
Cleveland, Detroit i u“ 
Pacific Coast Representative; L. H. Butcher Company, Inc. three sizes, 1 to 8 


Send for printed matter now 


American 51 PEARL ST. 
ompany, \NC. 
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DRAFTING 


— Adopted as Standard 
ETE By Major Industries 


TOP 


Worn Boards. Mod- ducesa sharp, opaque stroke in the drawing 





Resilient drawing surface pro- 


RE-SURFACE 


ernize New Boards. __regylts in perfect prints—makes inking 

PRECISION-IZE unnecessary. The most perfect, most de- 
Pencil Drawings lightful surface to work on. 
for Perfect Prints. 

RELIEVE 10 Years More Use From Old or Discarded Boards 
Shortages of Men Users are reordering in quantity. Over 
ead Materials. 25,000 NO-INK Drawing Board Tops al- 

SPEED ready in use, saving man-hours, speeding 
Production, production, renewing discarded boards, 


Yet Cut Costs. a : 
modernizing new boards. Costs so little. 
We cut Tops to exact board size, no matter how large or 
how small. Attached by anybody in 10 minutes, ready 
for immediate use. Economize, modernize your drafting 
procedure. Write for catalog, prices and triai offer 


Est. 1911. Over 30 Years of Guaranteed Customer Satisfaction 


W. H. LONG COMPANY, 425 NO. CLARK ST., CHICAGO 10, ILL 





A logical spot for your 
“Job Advertising” 


@ If the man you are looking for 
is one experienced in the manufac- 
turing development of electrically 
operated products, chances are that 
he, like yourself, reads ELECTRICAL 
MANUFACTURING to keep informed on 
today’s best practices in engineering, 
design and production. What better 
medium then for contacting your 
future associate, than through an ad 
in the ‘MANPOWER’ column which 
now appears as a regular monthly 
feature of this publication just pre- 
ceding the Advertisers’ Index. 





WE) 


cee 


ELECTRICAL. 


To help workers get the greatest use 
from their tools, we have prepared 
a booklet on the proper use and care 
of tools. A copy will be sent without 
charge to anyone requesting it. 


eo Klein Pliers in the hands 
of soldiers, sailors and wartime 
workers are helping speed the day of 
Victory. When the war is won these 
same quality tools will aid linemen— 
electricians— good workmen every- 
where to do their jobs better, faster, 


more surely. 


In a post-war world, the name 
Klein will continue to stand for the 
highest quality in pliers and equip- 


ment as it has “‘since 1857.” 


ASK YOUR SUPPLIER 


moe 6 BO Ly Fo 


BELMONT AVENUE CHICAGO 18 ILLINOIS 
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Seven things you should do: 


1. Buy only 2. Pay no more a Pay off old 4. Support O. Provide for 6. Don’t ask a Buy all the 

what you than ceiling | debts and higher taxes the future with more money War Bonds 

really need prices... buy avoid making ... pay them adequate life for goods you you can afford — 
rationed goods new ones willingly insurance sell or and keep them 
only with stamps and savings work you do 


Keep prices down...use it up, wear it out, make it do, or do without 


This advertisement, prepared by the War Advertising Council, is contributed by this magazine in cooperation with the Magazine Publishers of America. 
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We Need 


Postwar Engineers 
You! 


This company, while continuing its extensive 
war program unabated, is expanding its Engineering 
Department in accordance with a substantial post- 
war product development program. Trained men, by 
virtue of education and/or experience, are needed 
in the Test, Methods and Development Engineering 
Divisions. Special emphasis is placed on the need 
for experienced men with a flair for design and 
development work in the fields of electronic and 
mechanical engineering, particularly in conjunction 
with automatic control equipment. Previous experi- 
ence with heating, ventilating, air conditioning 
and refrigeration installations is desirable, but 
not necessary. 


Engineers, with an eye to the future and who 
are not now engaged in essential industry, should 
apply by mail enclosing photo or recent snap-shot 
if possible. 


Applicants should give complete educational 
background, age, family status, experience, names 
of companies for whom worked and salary received 
in each position. Give complete information con- 
cerning draft status and present work. 


If application appears to fill requirements, 
arrangements will be made for personal interview. 
Write Executive Engineer. 


MINNEAPOLIS-HONEYWELL REGULATOR CO. 


Minneapolis, Minnesota 





WANTED 


ELECTRICAL ENGINEERS & LABORATORY ASSISTANTS 


We are going places in power generating equipment and 
small motors now, and after the war 















WANT TO COME ALONG? 

If you are not now using your full talents for the war effort, you 
may participate in the development of new and revolutionary 
fower equipment and small! motors. Outline your education, 
experience, marital status and salary requirements 


write A. G. REDMOND CO. 


124 WYLIE AVENUE 
Owosso, MICH. 


vou can GET IT} 


There is no restriction on electri- 
cal porcelain. We can produce 
it quickly for parts made to your 
specifications — all you need! 


mile lt 
FOR NEW ILLUSTRATED FOLDER 


picturing 
many 


applications 
and types of 
AKRON 
PORCELAIN 


ron, Ohio 


SLECTRICAL 

































- ES “a : * 
There’s‘ho recipe 
for “know how’ 


The other day, an old friend of ours from up in the hills back of our 
town, brought us in a crock of apple-butter. Just thinking about it, 
as it sat on our desk, made our mouth water. 

There’s a real art to the making of old-fashioned apple-butter 
that can’t be set down in any recipe. Making it takes all day and 
part of the evening while the spicy fragrance of simmering sweet 
cider rises from the gleaming copper kettle to mingle with fragrant 
wood smoke filling the air with as appetizing a scent as ever tempted 
the nostrils of a hungry man. It’s an art that has been handed down 
from mother to daughter for generations. 

As he left, the busy sounds of the plant drifted in to us at our 
desk, we got to thinking about that “know how” that is passed 
down from generation to generation. 

Here in our plant, the machines are new and shiny—a far cry 
from the molding equipment with which we started back in 1876... 
but somehow the whole organization here seems to have a familiar- 
ity with plastic molding that can be accounted for only by all those 
years of “doing.” We see the evidences of it in the die-making, the 
molding and all along the line. It’s a familiarity that seems to iron 
out the wrinkles in the toughest jobs . . . that lets us tackle the im- 
possible and come up with an answer nine times out of ten. 

Besides “know how” in compression, transfer and injection mold- 
ing—we also are extruders of all the new materials in various shapes 
and tubing sizes. We also produce cellulose nitrate in sheets and 


rod form. 


MOLDED PLASTICS DIVISION 


AUBURN BUTTON WORKS, Inc. 


Molders of All Types of Plastic Materials by Compression, 
Transfer Injection and Extrusion Methods 


ESTABLISHED 1876 «+ AUBURN, NEW YORK 
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Send your MANPOWER 


AVAILABLE e WANTED 


e a 
Address all keyed replies to the box number indicated, 
c/o ELECTRICAL MANUFACTURING, 
1250 Sixth Ave., New York 20, N. Y. 
before... 





SENIOR PRODUCT DESIGNER 





A large New England manufacturer is working on a broad program 
of electric and electronic developments to complement well 
|established lines of aircraft and industrial instruments. A 
high-grade product designer, able to translate development models 
| coming out of the laboratories into final production-worthy designs, 
| will find a permanent position with wide post-war outlook. 
| 


|\IF YOU HAVE: 


Experience in designing for modern manufacturing processes, as 
| stamping, forming, molding, die-casting; Ingenuity in compact 
| layout of unconventional devices involving electrical and electronic, 
| as well as fine mechanical components; Ability and inclination to 
communicate your experience to junior designers working under 
| your direction. Apply to Box A-65, Electrical Manufacturing, and 

include small photograph, which will not be returned. 






} 





WANTED 


1. MECHANICAL ENGINEERS—experienced in design and 
development of products for quantity production. Must have 
knowledge of manufacturing practices. 

2. TOOL & DIE DESIGNERS—small and medium size work. 


3. DRAFTSMEN—experienced in product layout and/or detail- 
ing, also those inexperienced but trained. 

This increase in staff is required to take care of war work of high 

military urgency and for post-war requirements. If you are em- 

ployed in essential war work to the full extent of your skill, do not 

|apply. Write to: Personnel Office, Delco Radio Division, General 

Because of the limited equipment Motors Corporation, Kok >mo, Indiana. 





ond the heavy burden placed on 


all transportation services, the ENGINEERS — ELECTRICAL | 
Office of Defense Transportation With experience on small motor-driven appliances or small motors 
< : : or expérience in electronics as applied to small industrial accessories. i 
is urgently requesting you to ship | Excellent opportunity to join growing organization doing essential 


war work in aircraft and having good postwar prospects. Location 
northern Ohio. Certificate of availability required. Our employees 
December 10th know about this advertisement. Box A-64. 


your gifts and packages before 









Help us keep the vital transpor- 


EXECUTIVE ENGINEER AVAILABLE 


Executive Engineer, well grounded with twenty years experience 
in creative design, production and sales, covering household appli- 
ances and electric cooking, both domestic and commercial, desires 
location to manage small corporation or responsibility of depart- 
ment in a large company. Box A-63. 


VY SALES MANAGER AVAILABLE 


Unusual combination of business and technical electrical experi- 
ence. Broad knowledge of markets for industrial electrical prod- 
ucts. Thoroughly grounded in modern sales management methods. 


\ ; Ww Qualified to originate and aggressively execute post war product 
A development and merchandising plans, embracing sales research, 
advertising, sales promotion, sales organization building and train- 


EXPR oS) ing in field and office. Age 42. Box A-62. 


G a KE TOP NOTCH SALES REPRESENTATIVE AVAILABLE 


tation lines of the nation flowing 


- 


smoothly over the Christmas pe- 










riod by shipping before Dec. 10th. 












NEW YORK — NEW JERSEY — CONNECTICUT AREA 


Successful sales representative contacting machinery and equip- 
ment manufacturers now available to handle several non-competing 
lines, preferably electrical instruments, switches, controls, motors, 
plastics or allied products. More than twenty years experience 
with well established contacts among engineers, designers and 
NATION-WIDE RAIL-AIR SERVICE purchasing agents. References exchanged. Box A-58. 
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WIRE STRIPPERS 


P for eucry prrprre” 


COLONIAL 
WIRE STRIPPER 







E-Z AUTOMATIC 


FOOT PEDAL WIRE STRIPPER 


WIRE STRIPPER 






Simple and efficient. As easy to operate 
as a pair of pliers. 














Always ready for use. Its triplicate action 
of clamping the wire, cutting the insulation 
and stripping is automatically timed and 
performed with one squeeze of the handles. 
When the pressure is released, the handles 
open. 


Will not crush stranded wire. 












A sturdy, efficient machine for rapid 
production work. Designed to do quan- 
tity work on a quality basis on all types 
of insulated wire from 8 gauge to the 
very finest wire. 

Everything in sight. No motor required. 
This machine will instantly grip the wire, 
cut the insulation, strip it off and release 
the wire—all in ONE simple foot pedal 
movement. 


A foolproof, frictionless unit for uniform 
and continuous production. No springs, 
the Colonial strips clockwise or counter- 
clockwise. Double-edge floating blades 
give square and clean cuts. Dialed 
micrometer allows settings within 1/1000 
inch of wire gauge. Precision plus! 






































For years, this hand stripper has given satis- 
factory service to users. Repeat orders SEND FOR CIRCULARS 
attest to its superiority. 

















Without obligation, you can prove the merits 
of a Pyramid stripper in your shop on your 
own work for ten days. Send us your wire 
eee PRODUCTS mee ad Pett CSM Met all ee 8 ae 
curately gauge your needs before shipping 
2224 So. State Street Chicago, Tae Ra Me a ae 
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SAVE 
MATERIALS AND MANPOWER 


Let us make by the Ohio Process your threaded 


parts in lengths up to six inches and with 
threads No. 10-24 to % inch diameter. 





THE ORIGINAL 





A FAVORITE 
FOR 40 YEARS 
a 
MAKES SOLDER FLOW | 
Ey ba QUICK AND FAST 
Manufactured by | 


| BURNLEY BATTERY & MFG. CO. 


NORTH EAST, PENNSYLVANIA 


aT a ae 
, SURELEY 
UOT Tee 
Sey 
This one piece Shoulder Eye Bolt 
replaced an assembled part. 





This Slotted Hexagon Collar Stud saves 130 
pounds of steel per thousand pieces. 


=i | —mm 


simply brush on right rm — nS . te we Our catalog shows many other threaded products we have de- 


at the bench; ready > veloped to save materials and manpower. 
for the layout in a With DYKEM Steel Blue 
few minutes. The 
dark blue background 
makes the scribed layout lines show up in sharp relief, and at the 
same time prevents metal glare. Increases efficiency and accuracy. 


Write for full information 


THE DYKEM COMPANY, 2303-F North 11th Street, St. Louis 6, Mo. 
In Canada: 444 Pacfic Ave., Toronto, Ont. 

















STOPS 
LOSSES 


making dies 
& templates 















FOR INFORMATION AND SAMPLES WRITE TO 


THE OHIO NUT & BOLT COMPANY 


612 N. Front Street Berea, Ohio 
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JUST THE RELAY YOU WANT 


When you can select the relay that exactly meets your require- 


ments from a regular line, you have saved man power, time and a 
money. WARD LEONARD RELAYS include types and sizes Be 
for every application. They all have crisp action, are dependable = 
and durable yet consume but little current. Why have a “special’’ - 
designed when there is an existing WARD LEONARD Relay Pe 
that will serve your purpose? er 
th 

. Br 

. Bi 

@) Relay Bulletins 

Bulletins are available describing light, intermediate 

and heavy duty relays in various contact combina- C 

tions, high voltage relays, metal and molded base 

midgets, aircraft power relays, transfer relays, © 


sensitive relays, thermal and motor driven time 
delay relays, latch-in relays, and various types of 
radio relays. Send for the data bulletins of interest 
to you. 


WARD LEONARD 


RELAYS « RESISTORS * RHEOSTATS 


Electric control (WL) devices since 1892. 












WARD LEONARD ELECTRIC COMPANY, 





34 SOUTH STREET, MOUNT VERNON, NEW YORK 





2... ELECTRICAL MANUFACTURING, November 1943 





ELECTRICAL MANUFACTURING KZ, 7 «5 











Belden Mfg. Co.... 


Acme Elec. & Mfg. Co., The 212 
Acme Wire Co., The.. 214 
Adams & Westlake Co 95 
Advance Electric Co... 206 
Aerovox Corp 152 
Akron Porcelain Co 72, 279 
Alliance Mfg. Co . 222 
Alrose Chemical Co.... 174 
Aluminum Co. of America 10 
American Automatic Electric Sales Co 173 
American Cyanamid Co 199 
American Institute of Bolt, Nut & Rivet 

Manufacturers........ 50, 51 
American Lava Corp.. 55 
American Phenolic Corp 59 
American Pipe Bending Machine Co., Inc.... 276 
‘American Rolling Mill Co 201 
American Screw Co.... 75, 135 
American Spring of Holly, Inc 261 
Amperite Co...... 238 
Anaconda Wire & Cable Ce ° 169 
Andrews Steel Co., The 272 
Anetsberger Bros ; 271 
Arnold Engineering Co., The 253 
Auburn Button Works, Inc 279 
Baker & Co., Inc...... . 263 
Baldor Electric Co., Inc . 200 
Barber-Colman Co.. .. . 178 
Beall Tool Co... . 202 
Bear Mfg. Co.... . 228 
Becker Bros. Carbon Co 212 


. . Inside Frat Cove 


Bentley-Harris Mfg. Co ae 
Benwood Linze Co., The 82 
Biddle Co., James G... 24 
SS re . 6 
Peots Aircraft Nut Corp. aad . 242 
Pound Brook Oil-Less Bearing Co. 156 
ee ee rer ee — 
Beaiain Co, C.S.-....... ; 254 
Bristel Brass Corp., The......... 143 
NE UNC coe eens ds ova pesca canes 135 
Bruning Co., Inc., Charles......... . 265 
Bunting Brass & Bronze Co., The...... 53 
Burgess-Norton Mfg. Co................ 141 
Burndy Engineering Co., Inc . 191 
Burnley Battery & Mfg. Co . 281 
Callite Tungsten Corp.. . & 
Cannon Elec. Development Co . 261 
Carnegie-Illinois Steel Corp... . . 87 
Carpenter Steel Co., The........... 28 
Celanese Celluloid Corp. sees ae 
TS ene 
Century Electrie Co............... 153 
Ceramic Specialties Co., The.... « Je 
Cerro De Pasco Copper Corp = . 168 
CO a Pee ks seen bee eas . 270 
Chandler Products Corp.................. 135 
Chase Brass & Copper Co., Inc....... . = 
Chase-Shawmut Co., The.......... «. aa 
CN oo Sos o enccasae en . 264 
Chicago Molded Preduste Corp 205 
Chicago Rivet & Machine Co............ ae 
Chicago Transfermer Corp............. . 204 
Cinaudagraph Corp................ 166 
COM Oe iy Sis Mer oeec cs i cawicen 24 
Clarostat Mfg. Co., Inc........... or ae 
Cleveland Tungsten, Inc................. « 26 
Cold Metal Products Co., The..... . 274 
Cole Steel Equipment Co.. ice mavee eee 268 
Colonial Insulator Co., The.. errr 
Connecticut Telephone & Electric Div. 

Great American Industries, Inc te, 
Centinental Screw Co...................135, 170 


orbin Screw Corp., The.......... 


Corning Glass Works 179 
Cottrell Paper Co., The 240 
Cramer Co., Inc., R. W 174 
Cullman Wheel Co . 180 
Cuyahoga Spring Co 266 
Davis & Co., Inc., Dean W 224 
DeJur—Amsco Corp. 97 
Delco Appliance Div., General Motors Corp... 39 
Deutschmann Corp., Tobe 5 
Dial Light Co. of America, Inc. 164 
Dobeckman Co., The 227 
Dongan Electric Mfg. Co 256 
Dow Chemical Co 137 
Doyle, Inc., James W.... 262 
Drake Electric Works, Inc 265 
Drake Manufacturing Co.... 259 
Driver-Harris Co 159 
Dumont Electric Co., Inc.... cca, Sa 
Dumore Co., The.......... data a eae 
Dunn, Inc., Struthers. ... a 157 
Durez Plastics & Chemicals, hie 233 
Dykem Co., The 281 
Egyptian Lacquer Mfg. Co., The 83 
Eicor, Ine........ ine 244 
Elastic Stop Nut Cup a Aesniliens : “nea, ae 
Electric Auto-Lite Co...... Gh claacheths Sic, an 
Electric Motor Corp......... 254 
Electric Specialty Co........ 263 
Electrix Corp 180 
Electronic Lsieceninien ten. <a 74 
Fairbanks, Morse & Co 30, 31 
Fansteel Metallurgical Corp 48 
eg eee 166 
Federal Telephone and Radio Cast a hate 36 
Pe Ns As fds deca sb eed ak wee oe 274 
Fenwal Incorporated............. 158 
Ford Radio & Mica Corp a sid eck pete ee 194 
Formica Insulation Co., The................ 84 
Got ER eeeee, Bias vs oc cis cic veeiccssves 41 
Garrett Co., George K............. 33 
Gone Speniatiien, Gti. . 6c icc cetiascevcsees 251 
General Electric Co. 
22, 23, 69, 86, 195, 220, 247 

General Industries Co., The................ 25 
General Plate Division of 

Metals & Controls Corp.................. 60 
CG, es Bie is vin co acdutecauns 249 
Ca I Gis cic cise cicnaiinsaccen 224 
CE I Eas c 5 acts cen aWaesarvawde 163 
Gits Bros. Mfg. Co.. ai oc 
Guardian Electric Mfg. Co. Se eats. 3 12, 13 
Guthman & Co., Ses, Sint 4..; citar toeree 
Sones Gi PRO oka sii oso vec eaw cece ccc. ae 
Harper Co., The H. M.......0.2.-..0506835, 142 
Duane Bis Ce, ERGs. . ise cesiecens .. 154 
DNR dno. o cbs 0 kes ne isinens ‘ . 284 
Heinemann Circuit Breaker Co.............. 37 
IIE ales ci cetnccuanpa sus 265 
Herzog Miniature ines Works, ro iaaetd aoe 249 
Pe SINNED a 5. cacsueeuwkds duawe 253 
eR Nis oir eds cv crakennmet oy 236 
Holliston Mills Inc., The................ .. 235 
PS on coy dee ates wadee%.e . 276 
co ee ee 76 
Hubbard Spring Co., M. D................. 226 
Hullhorst Micro Tool Co., Div. of Toledo 

Standard Commutator Co............. 238, 272 
Ideal Commutator Dresser Co............... 216 
Illinois Elec. Porcelain Co.................. 72 
Ilsco Copper Tube & Products Co... . 274 
Imperial Molded Products Co............... 149 
Industrial Condenser Corp.................. 184 
Industrial Molded Products Co.............. 257 
Instrument Specialties Co., Inc.............. 229 


ELECTRICAL MANUFACTURING, November 1948. . 


Insulation & Wires, Inc 258 
Insulation Manufacturers Corp 266 
International Nickel Co., The., 90 
International Resistance Co ; 61 
International Screw Co......... 135 
International Telephone & Telegraph Corp... 36 
Irvington Varnish & Insulator Co. 15 
James Mfg. Co., D. O... 8 
Janette Mfg. Co... j 168 
Jefferson Electric Co 248 
Jelliff Mfg. Corp., C. O 160 


Johnson Bronze Co...... wi 9 


Jones, Howard B 269 
Katolite Co... “= ; 249 
Kester Solder Co..... 271, 276 
Keuffel & Esser Co iceun Gee 
Klein & Sons, Mathias ‘ 277 
Knox Porcelain Corp ae 
Kollsman Instrument Co . 185 
Kreuger & Hudepohl. . . 256 
Kurz-Kasch, Inc..... 239 
Lafayette Radio Corp i'n 
Lamson & Sessions Co., The ; 135, 155 
Leland Electric Co., The... . 167 
Lewyt Corporation................. . 259 
NO GT NE 6 6d ace xed aaancnneace — 
Littelfuse, Inc 7 ee eG.cnaee cae 
Long Co., W.H...... mr dicta aemitatas 277 
Lord Mfg. Co. eee arate 65 
Louthan Mfg. Co., The. harekastibe ‘ 72, 255 
Macallen Co., The........... . ; _— | 
Magnatrol Valve Corp aa a — 
Mallory & Co., Inc., P. R... i ae 54 
Master Electric Co., The....Inside Back Cover 
DGstate Wie, Co... Bees... ccccccccccces dae 
po a a ee 202 
Merit Coil & Transformer Cum.. bisa athe eae 273 
Parminder elccas coed eninccscaske 210 
DG NO hs iis oink cb adccscedcdeans 9p 
Micamold Radio Corp.................. 24? 
Pie Tas 6 occ kacivcccccecccnencns 29 
Midwest Molding & Mfg. Co................ 255 
Millen Mfg. Co., James, The............... 259 
FE Rs abn ctes cause vested venees 247 
Minneapolis-Honeywell Regulator Co... . . 187, 279 
Mitchell-Rand Insulation Co................ 207 
Monsanto Chemical Co..................... 16? 
Muehlhausen Spring Corp.................. 17? 
Eien do isis « che ewan des 47 
National Band & Tag Co................... 270 
National Electric Controller Co......... 249 
National Electrical Manufacturers Assoc., 
Electrical Porcelain Section............... 72 
National Lock Washer Co.................. 27 
National Screw & Mfg. Co., The............ 135 
New Departure, Div. of General Motors..... 3 
New England Mica Co., Inc................ 158 
New England Screw Co.................135, 178 
New Jersey Machine Co., The.............. 234 
New Jersey Zinc Co., The.................. 100 
Newport Rolling Mill Co., The.............. 272 


Norma-Hoffman Bearings Corp.............. 32 


North American Electric Lamp Co........... 269 
Norton Elecl. Instruments Co., The......... 192 

Nothelfer Winding Laboratories........... 253 
Numberall Stamp & Tool Co., Inc.......... 275 

Cs Pe WD iva 6 ink Ke ccmdecdccas 168 
Ohio Electric Mfg. Co., The............ 182 
ek oy 281 


Ce IN hh k 6 oe cc cesedcescuscccns te 


Ce aan EP Wena dace cc cctee diviaadacel 242 
CP res BG Geis canis cece ewcdcace 27) 
Cite TE Se, SO «acc sin ondbudstredecs 56 


Continued on p. 284 





. 283 





ELECTRICAL MANUFACTURING Yhloiths i 


Conting from 
Owens-Corning Fiberglas Corp 
Paper Manufacturers C<« 
Paragon Electric Co 
Paramount Paper Tube C« 
Parker Co., Charies, The 
Parker-Kalon Corp 
Pawtucket Screw Co 

Peck Spring Co., The 

Peerless Electric Co., The 
Perkins Machine & Gear Co 
Pheoll Mfg. Co 

Phillip Screw Manufacturers 


Porcelain, Electrical Porcelain Section of 


The Nat. Manufacturers Assoc 
Porcelain Products, Inc 
Pioneer Gen-E-Motor 
Portland-Monson Slate Co 
Post Co., Frederick 
Potter & Brumfield Mfg. C« 
Precision Fabricators, Inc 
Precision Paper Tube Co 
Progressive Mfg. Co., The 
Pyramid Products Co 
Quick Charge, Inc 
R. C. A. Victor Div. of 

Radio Corp. of America 
Railway Express Agency, In 
Raytheon Mfg. Co 
Reading Screw Co 
Redmond Co., A.G 
Reliance Electric & Engineering Co 
Reliance Pencil Corp 
Revere Copper & Brass, I nc 
Richardson Co., The 


*PATENTED 


38 
272 
194 
265 
135 
231 
135 
268 
266 
63 
135 
135 


72 

72 
230 
269 

78 
188 
245 
263 
252 
281 
253 


145 
280 

it 
135 
279 
211 
273 


Back Cover 


49 


Riverside Metal Co., The 

Robbins & Myers, Inc 

Rockbestos Products Corp 

Rogan Bros 

Rome Cable Corp 

Russell, Burdsall & Ward Bolt & Nut Co 

Joseph T. Ryerson & Son, Inc 

Saginaw Malleable Iron Div. of 
General Motors Corp 

St. Regis Paper Co., Panelyte Div 

Scovill Mfg Co 

Seymour Mfg. Co 

Shakeproof, Inc 

Sherman Mfg. Co., H. B 

Sigma Instruments, Inc 

Signal Electric Mfg. Co 

Simpson Electric Co 

Smith Mfg. Co., F.A 

Sola Electric Co 

South Bend Lathe Works 

Southington Hardware Mfg. Co., The 

Speedway Mfg. Co 

Spencer Thermostat Co 

Square D Co 

Stackpole Carbon Co 

Standard Pressed Steel Co 

Standard Transformer Corp 

Star Electric Motor Co 

Star Porcelain Co., The 

Sta-Warm Electric Co 

Steward Mfg. Co.,D. M 

Stewart Stamping Co 

Stokes Machine Co., F. J 

Stupakoff Ceramic Co 


Superior Electric Co 
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Superior Plastic Co 


Surprenant Eleci. Insulation Co 


Taylor Fibre Co 

Thermador Elecl. Mfg. Co 
Thomas & Sons Co., R. The 
Thompson-Bremer & Co 
Thompson Clock Co., H. C., The 
Timken Roller Bearing Co 
Titanium Alloy Mfg. Co., The 
Toledo Standard Commutator Co 
Torrington Co., The 

Trico Fuse Mfg. Co 

Triplett Elecl. Instrument Co 


United Screw & Bolt Corp 

U.S. Rubber Co 

U.S. Steel Corp 

United Transformer Co 

Universal Clay Products Co., The 
Universal Winding Co 

Utah Radio Products Co 


Valley Electric Corp 
Veedor-Root, Inc 
Victoray Corp 
Vulcan Electric Co 


Wagner Electric Corp 

Waldes Koh-I-Noor, Inc 

Ward Leonard Electric Co 
Watson-Stillman Corp., The 
Wesche Electric Co., B. A., The 
West Virginia Pulp & Paper Co 
Western Felt Works 
Westinghouse Elec. & Mfg. Co 
Weston Elecl. Instrument Corp 
Whitney Screw Corp 

Wickwire Spencer Steel Co 
Wiegand Co., Edwin L 
Wilmington Fibre Specialty Co 
Wilson Co., H. A., The 
Wincharger Corp 

Wire Stripper Co., The ‘ 
Wright & Sons Co., William E... 


the new Pentrate Book 


eae aia 


SPRINGFIELD, MASSACHUSETTS 


ELECTRICAL MANUFACTURING, November 1948 
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Year after year, Master gearhead motors demonstrate their popu- 
larity and dependability with more millions of hours of satisfactory 
service in the field than all the other makes ... COMBINED. 


THE MASTER ELECTRIC COMPANY @ DAYTON 1, OHIO 
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As a large producer of magnesium sheet 
and strip, and in view of the expanding 
usefulness and applicability of this won- 
drously light metal, Revere will now be 
able to serve American industry in many 
fields. from aviation to railroads. 

Some typical uses in addition to trans- 
portation: various small) mechanical 
parts: reciprocating elements in textile 
machinery: works of caleulating ma- 
chines: housing for portable machinery : 
typewriter frameworks—the possibilities 
are almost endless it would seem. As de- 
velopments ensue, Revere will be ready 
to supply requirements and offer appro- 
priate technical advice. 


The new Research and Development 


Department of the Magnesium-Aluminum 
Division at Baltimore will be of material 
aid in working with Revere customers in 
the solution of any of their particular 
manufacturing problems. 

Manufacturers who would know more 

of the possible adaptability of the various 
Revere magnesium alloys to their needs, 
are invited to write us, without obliga- 
tion. Address all inquiries to: 
Revere Copper and Brass Incorporated, 
Magnesium-Aluminum Division. 
P. O. Box 2075. 1301 Wicomico Street. 
Baltimore 3, Maryland. 
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Revere Magie Slum “i 
alloy, possessing mode} 
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REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
Executive Offices: 230 Park Ave., New York 17, N. Y. 
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